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DISCLAIMER 

This  report  was  prepared  for  the  Ontario  Ministry  of  the 
Environment  as  part  of  a  Ministry  -  Funded  Project.   The  views 
and  ideas  expressed  in  this  report  are  those  of  the  author  and 
do  not  necessarily  reflect  the  views  and  policies  of  the  Ministry 
of  the  Environment,  nor  does  mention  of  trade  names  of  commercial 
products  constitute  endorsement  or  recommendation  for  use. 


EXECUTIVE  SUMMARY 

The  former  Gait  Gas  Company  Site  is  located  within  a 
parcel  of  property  adjacent  to  the  Grand  River  in  Cambridge,  Ontario.  The 
current  property  owner  purchased  the  property  without  knowing  of  the  coal 
gasification  plant  which  existed  during  the  approximate  period  of  1886-1910. 
The  property  owner  planned  to  re-develop  the  Site  prior  to  being  notified  of 
the  existence  of  the  former  coal  gasification  plant  by  the  Ontario  Ministry  of 
the  Environment  (MOE). 

The  shoreline  of  the  Grand  River  adjacent  to  the  former 
coal  gasification  plant  has  apparently  been  extended  outwards  by  filling. 
Currently,  the  Grand  River  Conservation  Authority  (GRCA)  owns  the 
property  between  the  owner's  property  and  the  Grand  River.    A  flood  control 
berm  is  located  on  the  GRCA  property. 

Several  phases  of  investigation  have  been  conducted. 
Initially,  geotechnical  boreholes  were  drilled  for  development  purposes. 
These  boreholes  identified  geologic  conditions  in  the  overburden.    This  work 
was  not  funded  by  the  MOE.   The  investigative  work  conducted  for  the 
environmental  investigation  has  included  drilling  21  boreholes;  chemical 
analysis  of  16  soil  samples;  installation  of  four  monitoring  wells  in  the 
overburden;  analysis  of  groundwater /fluid  samples  from  three  monitoring 
wells;  inspection  of  the  bottom  of  the  Grand  River  adjacent  to  the  former  coal 
gasification  plant;  and  analysis  of  water  and  sediment  samples  from  the 
Grand  River. 

The  geology  of  the  Site  from  surface  downwards  includes 
a  sand  fill  with  gravel  and  rubble  (up  to  5  metres  thick  adjacent  to  the  Grand 
River),  an  upper  sequence  of  sands,  a  basal  sand  and  gravel  unit  and  bedrock. 
The  bedrock  is  approximately  5  to  12  metres  below  ground  surface.   In  some 
areas,  thin  silt  layers  are  encountered  within  the  overburden.   A  water  table 
aquifer  is  found  within  the  native  sands  at  a  depth  of  approximately  3.5  to 
4.5  metres  below  ground  surface.    Water  level  measurements  indicate  that 
groundwater  flow  is  in  a  southerly  direction,  parallel  to  that  of  the  Grand 
River.   The  groundwater  velocity  was  estimated  to  be  approximately 
1  metre /year. 

The  conclusions  of  this  investigation  are  as  follows: 

1)         The  material  underlying  the  former  coal  gasification  plant  includes 

concrete  and  soil  containing  coal  tar  residues.   Gasoline  and  diesel  fuel 
odours  are  also  noted  in  this  area. 


2)  Coal  tar  residues  are  present  in  soil  to  the  west  of  the  former  coal 
gasification  plant.   These  residues  are  found  sporadically  and  may  have 
been  placed  in  part  during  historical  filling  along  the  edge  of  the  Grand 
River. 

3)  Coal  tar  residues  are  present  in  soil  beneath  the  GRCA  flood  control 
berm. 

4)  The  coal  tar  residues  are  generally  found  in  the  saturated  soils  and 
represent  a  potential  source  of  groundwater  contamination. 

5)  Groundwater  flow  on  the  property  appears  to  be  approximately  parallel 
to  the  Grand  River  and  toward  the  south. 

6)  Groundwater  at  the  southern  end  of  the  property  does  not  exhibit 
contamination  by  PAHs.  One  monitoring  well  exhibits  low 
concentrations  of  VOCs.    The  VOC  contamination  has  various 
potential  sources,  including  the  coal  tar  residues  and  former 
automobile  service  stations  in  the  area. 

7)  Coal  tar  residues  have  not  migrated  to  the  southern  property  boundary 
as  evidenced  by  the  absence  of  PAHs  in  soil  and  groundwater  at  the  two 
monitoring  wells  at  the  boundary. 

8)  Coal  tar  residues  are  not  visually  present  in  the  bed  of  the  Grand  River 
adjacent  to  the  former  coal  gasification  plant. 

9)  Water  and  sediment  in  the  Grand  River  does  not  exhibit  a  detectable 
impact  by  PAHs  from  the  former  coal  gasification  plant. 

The  recommendations  based  on  this  investigation  are  as 
follows: 

1)  Any  proposed  disturbance  of  the  area  containing  coal  tar  residues 
should  be  reported  in  writing  to  the  MOE,  Waste  Management  Branch 
prior  to  commencement  and  conducted  in  accordance  with  applicable 
regulations  and  guidelines. 

2)  A  monitoring  program  should  be  implemented  in  the  short  term  to 
assess  the  potential  migration  of  contaminants  in  groundwater  and 
surface  water.   This  would  include: 

i)         measuring  water  levels  in  the  monitoring  wells  and  the  Grand 
River  quarterly  for  one  year; 


m 


ii)         collecting  water  samples  from  wells  which  do  not  contain  coal 

tar  and  from  two  locations  in  the  Grand  River  on  a  semi-annual 
basis  for  one  year  (groundwater  samples  would  be  analyzed  for 
PAHs  and  VOCs,  surface  water  samples  would  be  analyzed  for 
PAHs);  and 

iii)       reporting  all  results  to  MOE. 

The  need  for  monitoring  would  be  re-assessed  at  the  end  of  the  one 
year  period. 


IV 
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1.0       INTRODUCTION 

Conestoga-Rovers  «Se  Associates  (CRA)  has  completed  an 
investigation  of  coal  tar  contamination  at  the  site  of  the  former  Gait  Gas  Co. 
gas  works  in  Cambridge,  Ontario.   The  investigation  has  been  carried  out 
under  the  terms  of  a  cost  sharing  agreement  between  the  property  owner 
(Mill  Race  on  the  Grand,  Inc.)  and  the  Ontario  Ministry  of  the  Environment 
(MOE)  and  a  proposal  by  CRA  dated  June  1989  (1). 

The  initial  phases  of  the  investigation  were  reported  by 
CRA  in  September  1987  (2).    This  report  incorporates  the  information 
contained  in  the  September  1987  report  and  provides  an  updated  assessment 
of  site  conditions  utilizing  all  data  generated  to  date. 

The  area  occupied  by  the  former  coal  gasification  plant  is 
part  of  a  larger  parcel  which  was  occupied  by  a  textile  mill  until  the  mid 
1980's.  This  parcel  is  herein  referred  to  as  the  Mill  Race  on  the  Grand 
property  (the  property).  The  current  owner  purchased  the  property  without 
knowing  of  the  coal  gasification  plant  which  existed  during  the  approximate 
period  of  1886-1910. 

Figure  1.1  shows  the  location  of  the  Mill  Race  on  the 
Grand  property,  which  is  situated  on  the  west  side  of  Water  Street  North  in 
the  City  of  Cambridge,  north  of  the  Parkhill  Dam.   The  property  fronts  on 
Water  Street  and  backs  onto  the  flood  control  berm  for  the  Grand  River.   The 
flood  control  berm  property  is  owned  by  the  Grand  River  Conservation 
Authority  (GRCA). 


SOURCE-    TRI-CITY    MAP  (KITCHENER-WATERLOO-CAMBRIDGE), 
REGIONAL   MUNICIPALITY   OF   WATERLOO 
PLANNING  DEPARTMENT,  1985. 
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This  report  is  organized  as  follows: 

Section  2   contains  a  discussion  of  historical  land  use  as  originally  reported  in 

September  1987. 
Section  3   contains  a  discussion  of  field  investigation  methods. 
Section  4   contains  a  discussion  of  the  geology /hydrogeology  in  the  area 

investigated. 
Section  5   contains  a  discussion  of  contaminant  distribution  in  the  various 

media  examined. 
Section  6    contains  conclusions  and  recommendations. 


2.0        HISTORICAL  LAND  USE 

2.1        OPERATION  OF  GAS  WORKS  (1886-1910) 

The  history  of  the  gasification  plant  and  adjacent  property 
was  compiled  through  a  review  of  documentation  from  the  Cambridge 
Archives,  the  Cambridge  Gallery  and  Library,  the  Gore-Mutual  Insurance 
Company  of  Cambridge  and  oral  communications  with  local  residents. 

The  facilities  present  during  operation  of  the  former  coal 
gasification  plant  are  illustrated  in  Figure  2.1.   This  plan  was  reproduced  from 
a  fire  insurance  map  stored  at  the  Cambridge  Gallery  and  Library.  The  fire 
insurance  map  was  dated  1910  and  was  revised  in  1918.  Fire  insurance  maps 
are  typically  detailed  site  plans  (to  scale)  of  city  blocks  showing  all  building 
construction  including  materials.   The  original  1910  map  depicted  two  large 
diameter  gas  holding  tanks  of  32,000  cubic  foot  and  15,000  cubic  foot  capacity 
respectively,  separated  by  a  large  one-storey  Purifying  Retort  building  and 
several  small  storage  buildings.  The  gas  holding  tanks  measured 
approximately  2,400  square  feet  (55  feet  diameter)  and  1,600  square  feet  (45  feet 
diameter).   The  purifying-retort  building  measured  approximately 
2,500  square  feet.  The  1918  revised  drawing  does  not  record  this  layout. 
Figure  2.1  locates  the  above-mentioned  tanks  according  to  the  1910  survey. 
The  Grand  River  shoreline  configuration  during  the  period  was  also  recorded 
and  is  shown  on  Figure  2.1. 

Based  upon  the  above  and  the  MOE  release  dated 
January  20,  1987  listing  former  coal  gasification  plant  sites,  the  operations  at 
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this  plant  started  in  the  late  19th  Century  and  ended  prior  to  World  War  I 
(approximately  1886-1910). 

Concurrent  with  coal  gasification  operations  was  the 
operation  of  the  Gait  Robe  Company  immediately  to  the  north.   The  building 
consisted  of  one  large  three-storey  structure.   A  lumber  yard  occupied  the  area 
to  the  south. 


2.2       POST-CLOSURE  OF  GAS  WORKS  (1910-PRESENT) 

Between  1910  and  1918,  as  indicated  by  the  revised  fire 
insurance  map,  the  coal  gasification  operations  had  ceased  and  the  structures 
were  utilized  for  storage.  In  addition  an  auto  garage  and  repair  shop  had 
located  immediately  adjacent  to,  and  north  of,  the  former  coal  gasification 
plant. 

Figure  2.2  presents  the  property  development /occupancy 
as  defined  on  a  1941  Provincial  Insurance  Survey  Map  obtained  from  the 
Gore-Mutual  Insurance  Company,  Cambridge.   As  indicated  on  Figure  2.2,  the 
Grand  River  shoreline  has  been  partially  changed,  presumably  by  filling,  and 
the  textile  mill  expanded  over  the  former  gas  plant.   The  total  frontage  of  the 
textile  mill  along  Water  Street  was  on  the  order  of  520  feet  as  scaled  from  the 
1941  plan.   Measurements  taken  at  the  property  during  the  investigative 
program  confirm  the  frontage  to  be  530  feet  indicating  generally  good 
agreement  with  the  1941  record.   The  construction  history  of  the  property 
remains  relatively  unchanged  from  1941  until  the  present.    Several 
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gasoline/ service  stations  were  apparently  located  along  the  east  side  of  Water 
Street  in  recent  years. 

The  textile  mill  was  demolished  to  grade  in  the  early 
1980s.  The  basement  floor  slab  and  foundation  walls  still  exist. 


3.0       HELD  INVESTIGATION 

Field  investigations  by  CRA  have  been  conducted  in  four 
phases  and  have  consisted  of  the  following: 

i)         Drilling  of  21  boreholes  to  determine  geologic  conditions  and  the 
presence  of  coal  tar  contamination. 

ii)        Collection  and  chemical  analysis  of  16  soil  samples  from  boreholes. 

iii)       Installation  of  four  monitoring  wells  to  allow  groundwater  sample 
collection  and  for  determining  groundwater  flow  direction. 

iv)       Collection  and  chemical  analysis  of  groundwater /fluid  samples  from 
three  monitoring  wells. 

v)        Inspection  of  the  bottom  of  the  Grand  River  adjacent  to  the  former  coal 
gasification  plant. 

vi)       Collection  and  analysis  of  water  and  sediment  samples  from  the  Grand 
River. 

The  first  two  phases  of  the  field  investigation  included 
primarily  borehole  installation  and  were  reported  in  September  1987(2).   The 
third  phase  of  the  investigation  included  inspection  of  the  Grand  River  and 
sampling  of  water  and  sediment  from  the  river.   This  work  was  completed  in 
early  1989.   The  fourth  phase  included  installation  of  additional  boreholes 


and  monitoring  wells  and  additional  sampling  of  water  from  the  Grand 
River.   This  work  was  completed  in  the  spring  of  1990. 


3.1        PHASE  I  AND  II  INVESTIGATIONS 

The  field  investigation  methods  for  Phase  I  and  II  are 
described  in  the  September  1987  report  (2).  During  Phase  I  and  n,  13  boreholes 
were  advanced  using  hollow  stem  or  solid  stem  augers  and  one  monitoring 
well  was  installed  to  monitor  the  presence  of  coal  tar  or  groundwater 
contamination.   Soil  and  groundwater  samples  were  collected  for  analysis. 
Boreholes  were  drilled  at  the  property  prior  to  the  coal  tar  investigation  by 
Peto-MacCallum  Ltd.   This  work  was  part  of  the  geotechnical  investigation  for 
the  proposed  property  re-development. 


3.2       PHASE  m  INVESTIGATION 

Phase  in  consisted  of  an  underwater  investigation  of  the 
Grand  River  bottom  by  Integrated  Explorations  Ltd.  of  Guelph,  Ontario  under 
the  direction  of  CRA.   The  report  of  the  investigation  is  contained  in 
Appendix  A.   The  river  bottom  was  visually  inspected  and  the  sediments 
were  "probed"  over  a  50  metres  by  50  metres  area  adjacent  to  the  former  coal 
gasification  plant  as  shown  on  Figure  3.1.   Water  and  sediment  samples  were 
collected  for  analysis. 


3.3       PHASE  IV  INVESTIGATION 

The  Phase  F/  investigation  included  the  items  described 
in  the  Proposal  for  Additional  Investigative  Work  (1)  (i.e.  drilling  of 
boreholes,  installation  of  three  monitoring  wells  and  sampling  of  water  in 
the  Grand  River).  The  work  was  conducted  during  the  period  of  February  to 
May  1990.  The  field  methods  for  the  Phase  rv  work  are  described  in 
Appendix  B. 


3.4       FIELD  DATA  SUMMARY 

Borehole  logs  for  all  borehole  and  well  installations 
(including  boreholes  by  Peto-MacCallum)  are  included  in  Appendix  C. 
Additional  field  data  which  was  collected  (i.e.  grain  size  data)  are  included  in 
Appendix  D.   The  locations  of  all  boreholes,  monitoring  wells  and  river 
sampling  points  are  shown  on  Figure  3.1  (presented  previously). 

Analytical  reports  for  all  samples  collected  during  the 
entire  program  are  contained  in  Appendix  E. 


4.0        CEOLOGY/HYDROGEOLOGY 


4.1        GEOLOGY 


Geologic  cross-sections  are  used  to  illustrate  geologic 
conditions.   Cross-section  locations  are  shown  on  Figure  4.1.   The  geological 
setting  beneath  the  property,  as  shown  on  cross-section  Figures  4.2,  4.3  and  4.4, 
is  represented  by  fill  overlaying  an  upper  sequence  of  sands  (SM,  SP  and  SW) 
overlay  a  basal  sand  and  gravel  unit  (SW-GP).  A  silt  (ML)  bed,  of 
approximately  0.5  metre  thickness,  is  found  between  these  clastic  units  in  the 
eastern  area  of  the  site  as  shown  on  Figure  4.2.   An  organic  silt  (OL)  is  noted  to 
overlie  the  upper  sands  in  the  western  areas  of  the  site  as  shown  on 
Figure  4.3.   The  soil  classifications  are  from  the  modified  Unified  Soil 
Classification  system  and  are  defined  in  Appendix  C. 

The  basal  sand  and  gravel  unit  consists  of  a  dense  to  very 
dense  coarse  sand  and  gravel  with  occasional  cobbles.   This  unit  is  found 
approximately  4.0  to  8.0  metres  below  the  surface  and  is  inferred  to  be  2.0  to 
5.0  metres  thick,  extending  to  the  bedrock  surface,  approximately  5.0  to 
12.0  metres  below  the  surface. 

The  upper  sands  consist  of  a  poorly  to  well  graded,  fine  to 
coarse  grained  sand  with  occasional  silt  seams  and  traces  of  gravel.  The  sands 
are  found  approximately  1.5  to  5.0  metres  below  the  ground  surface  and  vary 
in  thickness  from  1.0  to  5.0  metres.   The  unit  is  continuous  under  the 
property  but,  terminates  abruptly  at  the  western  property  boundary  as  shown 
on  Figure  4.4. 
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A  silt  or  sandy  silt  bed  of  approximately  0.5  metres 
thickness  is  found  stratigraphically  between  the  upper  sands  and  basal  sand 
and  gravel  in  the  eastern  portion  of  the  property. 

Loose,  dark  gray,  organic  silts  with  occasional  sand  seams 
are  found  in  a  limited  area  of  the  northwest  quarter  of  the  property  as  shown 
on  Figure  4.2.  These  organic  silts  directly  overly  the  upper  sands  and  are 
approximately  2.0  metres  in  thickness. 

The  entire  property  is  covered  by  a  sand  fill  containing 
occasional  gravel  and  limited  amounts  of  construction  rubble  (brick  pieces). 
This  fill  tends  to  increase  in  thickness  from  approximately  2.0  metres  at  the 
eastern  property  boundary,  near  Water  Street,  to  approximately  5.0  metres  at 
the  western  property  boundary  adjacent  to  the  Grand  River.   It  is  believed  that 
the  shoreline  of  the  Grand  River  was  extended  westward  from  Water  Street 
by  the  placement  of  these  fill  materials. 


4.2   HYDRCGEOLOGY 

A  water  table  aquifer  is  found  within  the  native  sands  at 
the  property.  The  water  table  is  approximately  3.5  to  4.5  metres  below  the 
ground  surface  or  at  an  elevation  ranging  from  263.902  to  264.118  metres 
above  mean  sea  level  (AMSL).   Table  4.1  summarizes  the  historical  water 
level  data. 
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4.2.1     Groundwater  Flow 

Groundwater  flow  within  the  water  table  aquifer  is  in  a 
southerly  direction,  parallel  to  that  of  the  Grand  River  as  indicated  by  the 
water  level  data  presented  in  Table  4.1,  which  were  collected  during  spring 
and  late  fall  conditions  in  1990.   This  parallel  groundwater  flow  pattern  is 
thought  to  be  significantly  influenced  by  the  Parkhill  Dam  immediately 
downstream  of  the  property.   During  the  period  of  water  level  measurements, 
the  water  elevation  in  the  Grand  River  was  found  to  be  higher  than  the 
groundwater  elevations  on  the  property.   This  may  be  due  to  seasonal  effects. 
Figure  4.5  illustrates  the  groundwater  contours  for  May  3,  1990  taken  from 
four  groundwater  observation  wells:   OW8-87,  OW14-90,  OW15-90  and 
OW17-90. 


4.2.2    Hydraulic  Conductivity 

The  in  situ  hydraulic  conductivity  of  the  screened 
material  of  groundwater  monitoring  wells  OW14-90  and  OW15-90  was 
determined  by  single  well  response  testing  of  the  wells.  Data  from  these  tests 
are  presented  in  Appendix  D.  The  hydraulic  conductivity  of  these  wells,  as 
calculated  following  Hvorslev  (1951)  (5)  is  1.0  x  10"3  cm/sec  and 
6.0  x  10"5  cm/ sec,  respectively.   The  geometric  mean  of  these  values  is 
2.4  x  10'5  cm /sec  and  is  used  to  characterize  the  hydraulic  conductivity  of  the 
aquifer. 
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4.2.3     Groundwater  Flow  Velocity 

The  average  horizontal  groundwater  flow  velocity  can  be 
determined  using  the  modified  Darcy  equation: 


Ki 
V=1T 


where: 

K  -  hydraulic  conductivity, 

i  -  horizontal  hydraulic  gradient,  and 

n  -  effective  porosity. 

Using  the  geometric  mean  of  the  hydraulic  conductivity 
of  2.4  x  10"6  m/sec  (2.4  x  10"4  cm/sec),  a  horizontal  hydraulic  gradient  of  0.0036 
(m/m)  and  an  assumed  effective  porosity  of  0.30,  a  horizontal  linear 
groundwater  velocity  of  2.9  x  10"8  m/sec  or  0.93  m/yr  is  calculated. 
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5.0        CONTAMINANT  DISTRIBUTION 

5.1        SOIL 

5.1.1     Summary  of  Borehole  Observations 

A  total  of  22  boreholes  were  completed  by 
Peto-MacCallum  Ltd.  (Peto)  for  geotechnical  investigation  as  discussed  in  the 
September  1987  report  (2).  Peto  reported  oil  odours  in  several  samples 
recovered  during  the  investigation.    Table  5.1  presents  a  summary  of  the 
location,  depth  and  soil  stratigraphy  where  the  odours  were  reported. 

The  location  of  soil  borings  conducted  by  CRA  in  1987 
were  selected  on  the  basis  of  information  from  Peto  borings,  the  location  of 
the  former  coal  gasification  plant  and  the  location  of  potential  areas  of  contact 
with  subsurface  material  during  the  proposed  property  development. 

The  soil  borings  conducted  in  1990  by  CRA  were  placed  to 
define  the  extent  of  contamination  outside  of  the  limits  of  the  former  coal 
gasification  plant  and  for  installation  of  monitoring  wells  at  the  southern 
property  boundary.   In  addition,  a  total  of  two  boreholes  and  one  monitoring 
well  were  to  be  placed  through  the  top  of  the  GRCA  flood  control  berm.  This 
part  of  the  program  was  modified,  in  consultation  with  the  MOE,  because  of 
difficulties  and  safety  concerns  regarding  access  of  drilling  equipment  to  the 
top  of  the  berm.   Two  holes  were  drilled  on  the  side  of  the  berm  (BH16-90, 
OW17-90)  on  GRCA  property.  One  of  these  two  boreholes  (OW17-90)  was 
completed  as  an  observation  well. 
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TABLE  5.1 

SUMMARY  OF  ODOURS 
REPORTED  IN  GEOTECHNICAL  SOIL  BORINGS 


Depth 

Geodetic  Elev. 

Soil/Odour^) 

Borehole 

ft  (m)  BGS 

ft  (m)  AMSL 

Description 

Remarks 

103 

125  (3.81) 

868  (264.56) 

Sand  and  Silt  Fill/ 

West  of  rep 

104 


11  (3.35) 


865(263.66)  Coarse  Sand /Strong       Inside  purifying 

smell  of  oil  retort  building 


202 


10  (3.05) 


870  (265.18) 


Sand  and  Gravel 
Fill/Strong  smell 
of  oil 


West  of  reported 
gas  holder  location 


108 


15  (4.57) 


863  (263.05)  Fine  to  Medium  Sand/    Near  north 

Strong  smell  of  oil  property  limit 


Note: 

(  1  )         As  presented  by  Peto-MacCallum  Ltd. 


Table  5.2  contains  a  summary  of  the  contamination  noted 
in  the  soil  borings  conducted  by  CRA  in  1987  and  1990.   Figure  5.1  shows  in 
plan  view  the  locations  where  contamination  was  noted.    From  this 
information,  the  following  general  observations  are  made: 

i)         Concrete  material  is  present  beneath  the  existing  textile  mill 

foundation  where  the  former  coal  gasification  plant  was  located. 

ii)        Odours  of  coal  tar,  gasoline  and  diesel  fuel  are  noted  in  the  area  of  the 
former  coal  gasification  plant. 

iii)       The  contamination  is  generally  not  encountered  until  the  water  table  is 
reached. 

iv)       The  boreholes  exhibiting  the  greatest  amount  of  coal  tar  contamination 
are  OW8-87,  BH10-87  and  BH13-87. 

v)         A  coal  tar  odour  is  noted  at  the  north  end  of  the  property  along  with 
coal  fragments. 

vi)       Odours  are  noted  in  boreholes  installed  on  GRCA  property. 

vii)      Contamination  is  not  noted  at  boreholes  on  the  southern  property 
boundary  (OW14-90,  OW15-90). 
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TABLE  5.2 

SUMMARY  OF  CONTAMINATION  NOTED  IN 
1987  AND  1990  SOIL  BORINGS 


Borehole 


Description 


BH1-87 
BH2-87 
BH3-87 

BH4-87 

BH5-87 
BH6-87 
BH7-87 
OW8-87 

BH9-87 
BH10-87 

BH11-87 
BH12-87 
BH13-87 


OW14-90 
OW15-90 
BH16-90 


OW17-90 

BH18-90 

BH19-90 
BH20-90 
BH21-90 


none 

strong  coal  tar  odour  at  water  table  (El.  263.8  m) 

coal  tar  odour  at  water  table  (El.  264.8  m) 

strong  gasoline  odour  (El.  263.7  m) 

strong  coal  tar  odour  at  water  table  (El.  264.6  m) 

strong  gasoline  odour  (El.  264.0  m) 

none 

strong  coal  tar  odour  beneath  buried  concrete  slab  (El.  264.6  m) 

coal  tar  odour  (El.  267.0  m) 

strong  coal  tar  odour  and  coal  tar  at  water  table  (El.  264.8  m) 

down  to  and  into  fine  grained  layer  (El.  262.0  m) 

slight  coal  tar  odour  above  probable  concrete  (El.  266.0  m) 

diesel  fuel  odour  at  water  table  (El.  264.8  m) 

strong  coal  tar  odour  and  coal  tar  (El.  263.0  m) 

strong  diesel  fuel  odour  at  water  table  (El.  264.8  m) 

strong  diesel  odour  at  water  table  (El.  265.0  m) 

slight  coal  tar  odour  at  water  table  (El.  264.5  m)  with  increasing 

coal  tar  odour  with  depth 

coal  tar  saturated  above  thin  silt/ sand  layer  (El.  262.2  m) 

none 

none 

very  slight  odour  (El.  263.7  m) 

slight  odour,  water  discoloured  (El.  262.3  m) 

moderate  odour  in  sand/gravel  below  silt  layer  (El.  261.0  m) 

slight  odour  in  silt  layer  (El.  264.0  m) 

slight  odour  in  sand  layer  (El.  263.0  m) 

strong  odour  and  sheen  (El.  263.0  m) 

strong  odour  and  product  (El.  262.0  m) 

none 

strong  odour  and  product  (El.  262.5  m) 

none 


m  o 

3     2 

U>   = 

h- 
Z 
O 
O 


5.1.2    Analytical  Results  of  Soil  Samples 

During  Phase  I,  two  soil  samples  were  analyzed  for  the 
indicator  polynuclear  aromatic  hydrocarbons  (PAHs);  naphthalene  and 
benzo(a)pyrene.  These  compounds  were  selected  as  indicators  because  of 
mobility  (naphthalene)  and  carcinogenicity  (benzo(a)pyrene).   The  results  are 
contained  in  Table  5.3.   One  sample  was  obtained  from  the  vicinity  of  the 
former  coal  gasification  plant  (BH6-87)  and  the  other  was  obtained  from  the 
north  end  of  the  property  (BH7-87)  where  odours  were  noted  from  the 
geotechnical  investigation.    The  only  detection  was  naphthalene  at  BH6-87. 

During  Phase  n,  ten  soil  samples  were  analyzed  for  PAHs 
in  leachate  from  soil  and  two  soil  samples  were  analyzed  for  total 
concentration  of  PAHs.   These  results  are  contained  in  Tables  5.4  and  5.5, 
respectively. 

As  shown  in  Table  5.4,  benzo(a)pyrene  was  not  detected  in 
any  of  the  leach  samples.  There  were  no  detections  of  PAHs  in  the  leach 
samples  collected  from  the  unsaturated  zone.   Various  PAHs  were  detected  in 
the  leach  samples  collected  from  the  saturated  zone.   The  number  of  PAH 
compounds  and  their  concentrations  in  the  leach  samples  collected  from 
within  the  silt  layer  at  BH10-87  (4.6  -  5.2  m)  are  significantly  lower  than  those 
of  samples  collected  in  the  saturated  zone  above  the  silt  layer  at  the  same 
borehole. 

With  respect  to  the  total  PAH  concentrations  shown  in 
Table  5.5,  several  PAHs  including  benzo(a)pyrene  were  detected  in  soil 
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TABLE  5.3 

PHASE  I  ANALYTICAL  RESULTS 
PAHs  IN  SOIL 


Sample 
Location 


Depth 
m  (ft) 


Concentration  (ppm)  "' 
Naphthalene  Benzo(a)pyrene 


BH6-87 


2.4  (8) 


2.38 


<0.5 


BH7-87 


3.0-3.6  (10-12) 


<0.05 


<0.05 


Notes: 

1.         Total  concentration  in  soil 
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TABLE  5.5 

PHASE  II  ANALYTICAL  RESULTS 
PAHs  IN  SOIL 


BH13-87 

OW8-87 

53-5.9  m 

3.8-4.4  m 

PAH  Compound  (ppm) 

(175-195  ft) 

MDL 

(125-145  ft) 

MDL 

Acenaphthene 

2,230 

30 

— 

3 

Acenaphthylene 

160 

30 

89.2 

3 

Anthracene 

1,250 

30 

55.8 

3 

Benz(a)  Anthracene 

400 

30 

11.3 

3 

Benzo(b)Fluoranthene  and 

Benzo(k)Fluoranthene 

420 

50 

TR 

5 

Benzo(a)Pyrene 

530 

50 

TR 

5 

Benzo(g,h,i)Perylene 

330 

150 

- 

15 

Chrysene 

640 

30 

23.7 

3 

Dibenz(a,h)  Anthracene 

- 

150 

- 

15 

Fluoranthene 

2,400 

30 

112 

3 

Fluorene 

780 

30 

16.1 

3 

Indeno(l,2,3-cd)Pyrene 

220 

150 

- 

15 

Naphthalene 

10,300 

30 

180 

3 

Phenanthrene 

5,250 

30 

188 

3 

Pyrene 

510 

30 

24.8 

3 

Notes: 


MDL  =  Method  Detection  Limit 

Blank  value  indicates  compound  not  detected  at  the  MDL 

TR  =  Trace 

Total  concentration  in  soil 


samples.    The  concentrations  present  are  higher  in  the  vicinity  of  the  former 
coal  gasification  plan  (BH13-87)  than  at  the  property  boundary  (OW8-87). 
However,  these  samples  were  obtained  from  different  depth  horizons,  and 
the  concentrations  of  PAHs  at  a  given  location  are  expected  to  vary  with 
depth  due  to  the  gravity  effect  on  coal  tar  migration. 

During  Phase  IV,  two  soil  samples  were  collected  and 
analyzed  for  PAHs  and  metals.  These  results  are  contained  in  Table  5.6.  The 
samples  were  collected  from  the  southern  property  boundary  (OW14-90)  and 
beneath  the  GRCA  flood  control  berm  (OW17-90).   These  samples  were 
obtained  from  the  saturated  soil  zone. 

With  respect  to  the  PAH  data,  there  were  no  detections  at 
OW14-90  and  there  were  several  detections  at  OW17-90  at  concentrations  of 
approximately  1  ppm  or  less.   The  concentrations  found  at  OW17-90  are 
significantly  lower  than  those  at  OW8-87  which  is  approximately  30  metres 
upgradient  of  OW17-90  with  respect  to  groundwater  flow.  This  would  be 
expected  if  the  contaminants  at  OW17-90  were  present  as  a  result  of  transport 
with  groundwater.   With  respect  to  the  metals  data,  the  concentrations 
present  in  both  samples  are  similar  to  background  concentrations  of  metals  in 
surface  soil  in  an  urban  location.   The  concentrations  present  are  similar  to  or 
lower  than  the  upper  limits  of  normal  concentrations  in  Ontario  urban 
surface  soil  presented  by  the  MOE  (3). 
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TABLE  5.6 

PHASE  IV  ANALYTICAL  RESULTS 
PAHs  AND  METALS  IN  SOIL 


Parameter 

Sample 

Location 

OW14-90 

OW17-90 

(3.81  -  4.42m) 

(5.33  -  534  m) 

PAHs  (ppm) 

Acenaphthene 

<0.05 

0.69 

Acenaphthylene 

<0.05 

0.05 

Anthracene 

<0.05 

0.35 

Benz(a  )anthracene 

<0.05 

0.19 

Ben2o(b)fluoranthene 

and  Benzo(k)fluoranthene 

<0.12 

0.24 

Benzo(a)pyrene 

<0.1 

0.2 

Benzo(g,h,i  )perylene 

<0.2 

<0.2 

Chrysene 

<0.05 

0.21 

Fluoranthene 

<0.05 

0.53 

Fluorene 

<0.05 

0.32 

IndenoO  ,2,3-cd  )pyrene 

and  Dibenz(a,h)anthraeene 

<0.25 

<0.25 

Naphthalene 

<0.05 

0.42 

Phenanthrene 

<0.05 

1.2 

Pyrene 

<0.05 

0.75 

Metals  (ppm) 

Hexa valent  Chromium 

0.179 

0.28 

Zinc 

56 

89/92 

Cadmium 

0.10 

0.30/0.40 

Cobalt 

2.5 

2.5/2.5 

Copper 

13.5 

14.5/125 

Lead 

5.0 

18.0/20.0 

Chromium 

17 

23/24 

Nickel 

9 

12/13 

Beryllium 

<1 

<l/<2 

Molybdenum 

4 

4/4 

Vanadium 

14 

24/27 

Barium 

17 

38/42 

Mercury 

<0.02 

<0.02 

Arsenic 

<0.5 

3.0/3 

Selenium 

<0.5 

<0.5/<l 

Silver 

<0.5 

<0.5/<l 

Antimony 

<1 

<l/<2 

5.2       GROUNDWATER 

Monitoring  wells  OW8-87  and  OW17-90  have  been  noted 
to  contain  non-aqueous  phase  liquids  (e.g.  oil,  tar).   A  fluid  sample  was 
collected  from  OW8-87  and  analyzed  for  PAHs  as  part  of  Phase  H.  This 
sample  contained  elevated  concentrations  of  PAHs  and  VOCs  but  the  sample 
is  not  indicative  of  groundwater  quality.   The  analytical  results  for  this 
sample  are  contained  in  Table  5.7.    Monitoring  well  OW17-90  was  not 
sampled  since  the  well  contains  non-aqueous  phase  liquids  which  would 
interfere  with  the  assessment  of  groundwater  quality  at  this  location. 

As  discussed  in  Section  4,  groundwater  flow  at  the 
property  is  towards  the  south.   Monitoring  wells  OW14-90  and  OW15-90  are 
expected  to  intercept  floating  and  dissolved  contaminants  in  groundwater 
which  passes  through  the  soil  beneath  the  former  coal  gasification  plant  and 
vicinity. 

The  analytical  results  for  groundwater  samples  collected 
in  1990  from  OW14-90  and  OW15-90  are  contained  in  Table  5.8.   PAHs  were 
not  detected  in  either  sample.   Volatile  organic  compounds  (VOCs)  were  not 
detected  in  the  sample  from  OW 15-90.   Several  VOCs  were  detected  in  the 
sample  from  OW14-90  including  chloroform,  ethylbenzene  and  xylenes  at 
concentrations  of  up  to  4.3  fig/L.  A  total  concentration  of  16  M-g/L  of 
untargeted  aromatic  compounds  was  also  detected.  The  VOCs  which  were 
detected  in  OW14-90  are  not  necessarily  solely  related  to  coal  tar  deposits,  but 
may  be  related  to  petroleum  products.   An  auto  garage  and  some  gasoline 
service  stations  are  known  to  have  existed  in  the  area.    These  facilities  would 
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TABLE  5.7  Page  1  of  2 

ANALYTICAL  RESULTS  OF  FLUID  SAMPLE  FROM  OW8-87 

Compound  MDL  OW8-87 
PAHs  (tig/L) 

Acenaphthene  10  112 

Acenaphthylene  10              .  19.3 

Anthracene  10  126 

Benz(a)  Anthracene  10  33.7 

Chrysene  10  52.5 
Benzo(b)Fluoranthene  and 

Benzo(k)Fluoranthene  20  41 

Benzo(a)Pyrene  20  54.6 

Benzo(g,h,i)Perylene  50  TR 

Dibenz(a,h)Anthracene  50 

Fluoranthene  10  239 

Fluorene  10  303 

Indeno(l,2,3-cd)Pyrene  50  TR 

Naphthalene  10  8,788 

Phenanthrene  10  805 

Pyrene  10  267 


TABLE  5.7 
ANALYTICAL  RESULTS  OF  FLUID  SAMPLE  FROM  OW8-87 


Page  2  of  2 


Compound 


MDL 


OWS-S7 


VOCs  (iigIL) 


Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 

2-ChloroethyI  Vinyl  Ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1,1-Dichloroethylene 

1,1-Dichloroethane 

1 ,2-Dichloroethane 

trans-l,2-Dichloroethylene 

Dichloromethane 

1 ,2-Dichloropropane 

cis-1 3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

A-Methylstyrene 

Mesitylene 

1,1,2,2-Tetrachloroe  thane 

Terrachloroethylene 

Toluene 

1,1,1  -Trichloroe  thane 

1 , 1  ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

m+p  Xylene 

o-Xylene 

Vinyl  Chloride 

Other  Aromatic  Compounds 


1,000 

8,940 

100 

- 

500 

- 

100 

- 

500 

- 

100 

- 

100 

- 

5,000 

- 

100 

- 

100 

- 

100 

- 

150 

- 

150 

- 

150 

- 

100 

- 

100 

- 

100 

- 

100 

- 

5,000 

- 

100 

- 

250 

- 

100 

- 

50 

5,000 

50 

130 

50 

740 

1,000 

- 

100 

- 

500 

4,190 

100 

- 

250 

- 

100 

- 

500 

- 

50 

1,410 

50 

780 

250 

- 

50 

- 

Notes: 


1 .  MDL  =  Method  Detection  Limit 

2.  Blank  value  indicates  not  detected  at  the  MDL 

3.  Other  Aromatic  Compounds  =  Total  concentration  of  tri-  and  tetramethylbenzenes 
using  the  response  factor  of  mesitylene 

4.  TR  =  Trace 


TABLE  5.8 
ANALYTICAL  RESULTS  OF  GROUNDWATER  SAMPLES 


Page  1  of  2 


Compound 


MDL 


OW14-90 


OW15-90 


PAHs  (fig/L) 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benz(a)Anthracene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoranthene 

Ben2o(a)Pyrene 

Benzo(g,h,i)Perylene 

Chrysene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)Pyrene  and 

Dibenz(a,h)  Anthracene 
Naphthalene 
Phenanthrene 
Pvrene 


1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

2.5 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

3 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

TABLE  5.8 
ANALYTICAL  RESULTS  OF  GROUNDWATER  SAMPLES 


Page  2  of  2 


Compound 


MDL 


OW14-90 


OW15-90 


VOCs  (ng/L) 


Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl  Vinyl  Ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

Dibromoe  thane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1 , 1  -Dichloroethylene 

1,1-Dichloroethane 

1 ,27Dichloroethane 

trans-l,2-Dichloroethylene 

Dichloromethane 

1 ,2-Dichloropropane 

cis-13-Dichloropropene 

trans-13-Dichloropropene 

Ethylbenzene 

A-Methylstyrene 

Methylstyrene  Isomers 

Mesitylene 

Styrene 

1 , 1  ,2,2-Tetrachloroe  thane 

Tetrachloroethylene 

Toluene 

1 ,1,1  -Trichloroethane 

1 ,1 ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

m+p  Xylene 

o-Xylene 

Vinyl  Chloride 

Other  Aromatic  Compounds 

Notes: 

1.  ND  =  Not  Detected 

2.  TR  =  Trace 

3      Other  aromatic  compounds  =  total  concentration  of  tri-  and  tetramethylbenzenes  using  the 
response  factor  of  mesitylene. 


1 

ND 

ND 

1 

ND 

ND 

2 

ND 

ND 

10 

ND 

ND 

2 

ND 

ND 

1 

ND 

ND 

10 

ND 

ND 

10 

ND 

ND 

1 

4.3 

ND 

10 

ND 

ND 

1 

ND 

ND 

4 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

2 

ND 

ND 

1 

ND 

ND 

5 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

1.1 

ND 

1 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

2 

ND 

ND 

2 

ND 

ND 

1 

ND 

ND 

2 

ND 

ND 

2 

ND 

ND 

1 

ND 

ND 

1 

ND 

ND 

2 

ND 

ND 

2. 

TR 

ND 

1 

1.5 

ND 

5 

ND 

ND 

1 

16 

ND 

likely  have  had  underground  storage  tanks  which  could  have  leaked  into  the 
ground  in  the  past. 

The  non-aqueous  phase  liquids  which  are  encountered  in 
the  boreholes  and  at  well  locations  OW8-87  and  OW17-90  represent  a 
potential  source  of  groundwater  contamination.    The  ultimate  discharge 
point  of  groundwater  is  undefined,  however  it  appears  that  coal  tar  material 
in  the  saturated  soil  zone  does  not  readily  solubilize  into  groundwater  and 
migrate,  as  evidenced  by  the  analytical  results  of  soil  and  water  samples  from 
monitoring  wells  OW14-90  and  OW15-90. 


5.3       GRAND  RIVER  WATER  AND  SEDIMENT 

The  underwater  inspection  of  the  Grand  River  was  carried 
out  over  a  50  metre  by  50  metre  area  as  shown  on  Figure  3.1  presented 
previously.  The  intensity  of  the  search  pattern  by  the  diver  was  greatest  near 
the  shore  as  discussed  in  the  report  by  Integrated  Explorations  (Appendix  A). 
The  diver  visually  observed  the  bottom  sediments  and  used  white  plastic 
probes  driven  75  to  150  millimetres  into  the  soil  every  0.6  to  1.0  metres  to 
detect  any  buried  coal  tar.  Coal  tar,  if  any  is  present,  which  contacts  the  probe 
is  made  visible  on  the  probe  due  to  the  affinity  of  oils  for  the  plastic  and  the 
propensity  to  spread  as  a  thin  film  over  the  plastic  surface.   In  addition,  seven 
holes  were  cut  in  the  ice  and  underlying  sediments  were  agitated  with  a  pole 
to  observe  a  possible  oil  sheen. 
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There  were  no  observances  of  coal  tar  or  oil  material  in 
water  or  sediments  through  the  efforts  described  above.   Therefore,  it  is 
considered  that  coal  tar  contamination  does  not  exist  in  the  survey  area, 
which  is  the  most  probable  area  in  the  river  for  this  material  to  appear  in 
relation  to  the  former  coal  gasification  plant. 

As  part  of  the  December  1988  river  inspection,  two  surface 
water  and  three  sediment  samples  were  collected  and  analyzed  for  PAHs.  In 
addition,  two  water  samples  were  collected  in  May  1990  and  analyzed  for 
PAHs.   Sample  locations  are  shown  on  Figure  3.1  presented  previously.  The 
water  samples  were  collected  from  approximately  20  cm  above  the  river 
bottom. 

Analytical  results  for  sediment  and  water  samples  are 
contained  in  Tables  5.9  and  5.10,  respectively.   Sediment  samples  S-l  and  S-2 
were  collected  within  the  river  inspection  area.   These  samples  contain  low 
concentrations  of  various  PAHs.   The  total  concentrations  of  PAHs  in  these 
samples  were  4.42  ppm  in  S-l,  4.16  ppm  in  S-l  duplicate  and  1.93  ppm  in  S-2. 
Sediment  sample  S-3  was  collected  upstream  of  the  survey  area  and  just 
downstream  of  a  storm  outfall  pipe.   The  total  concentration  of  PAHs  in  this 
sample  was  5.66  ppm.   The  concentrations  of  PAHs  at  all  three  sampling 
locations  are  similar. 

Sample  S-3  is  considered  to  be  representative  of 
background  conditions  in  the  Grand  River  near  the  property.    The  boreholes 
drilled  during  the  geotechnical  investigation  adjacent  to  the  area  of  sample 
S-3  (i.e.  BH205,  206,  207)  did  not  encounter  any  coal  tar  deposits  based  on 
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TABLE  5.9 
ANALYTICAL  RESULTS  OF  GRAND  RIVER  SEDIMENT  SAMPLES 


Compound  (ppm) 

MDL 

S-l 

S-l  (Dup) 

S-2 

S-3 

Acenaphthene 

0.02 

ND 

ND 

0.02 

0.02 

Acenaphthylene 

0.02 

ND 

ND 

ND 

ND 

Anthracene 

0.02 

0.03 

0.06 

0.03 

0.1 

Benzla  )  Anthracene 

0.02 

0.3 

0.3 

0.1 

0.2 

Benzo(b)Fluoranthene  and 

Benzo(k)Fluoranthene 

0.02 

1.0 

0.9 

0.4 

1.1 

Ben2o(a)Pyrene 

0.02 

0.5 

0.4 

0.1 

0.7 

Benzo(g,h,i)Perylene 

0.04 

0.2 

0.3 

0.1 

0.4 

Chrysene 

0.02 

0.6 

0.5 

0.1 

0.5 

Dibenz(a,h)  Anthracene 

0.04 

0.09 

0.1 

TR 

0.1 

Fluoranthene 

0.02 

0.6 

0.6 

0.4 

0.9 

Fluorene 

0.02 

ND 

ND 

ND 

0.04 

Indeno(  1 ,2,3<d  )Pyrene 

0.04 

0.2 

0.2 

0.08 

0.3 

Naphthalene 

0.02 

ND 

ND 

ND 

ND 

Phenanthrene 

0.02 

0.3 

0.2 

0.2 

0.5 

Pyrene 

0.02 

0.6 

0.6 

0.4 

0.8 

Notes: 

ND  -  Not  Detected 

TR-    Trace 

MDL  -  Method  Detection  Limit 


TABLE  5.10 
ANALYTICAL  RESULTS  OF  GRAND  RIVER  WATER  SAMPLES 


Compound  (iig/L) 

MDL  (1) 

W-l 

W-2 

MDL  (2) 

W-3 

ttM 

Acenaphthene 

0.05 

ND 

ND 

1.2 

ND 

ND 

Acenaphthylene 

0.05 

ND 

ND 

1.5 

ND 

ND 

Anthracene 

0.05 

ND 

ND 

2 

ND 

ND 

Benz(a)  Anthracene 

0.05 

ND 

ND 

2 

ND 

ND 

Ben2o(b)Fluoranthene  and 

Benzo(k)Fluoranthene 

0.05 

0.06 

nd" 

4 

ND 

ND 

Benzo(a)Pyrene 

0.05 

ND 

ND 

3 

ND 

ND 

Benzo(g,h,i)Perylene 

0.1 

ND 

ND 

5 

ND 

ND 

Chrysene 

0.05 

ND 

ND 

2 

ND 

ND 

Dibenz(a,h)  Anthracene 

0.1 

ND 

ND 

NA 

NA 

NA 

Fluoranthene 

0.05 

0.06 

ND 

2 

ND 

ND 

Fluorene 

0.05 

ND 

ND 

1.5 

ND 

ND 

lndeno(  1  ,2,3-cd  )Pyrene 

0.1 

ND 

ND 

NA 

NA 

NA 

Naphthalene 

0.05 

ND 

ND 

1.2 

ND 

ND 

Phenanthrene 

0.05 

ND 

ND 

2 

ND 

ND 

Pyrene 

0.05 

ND 

ND 

1.5 

ND 

ND 

Dibenz  (a,h)  Anthracene  and 

Indeno  (l,2,3-cd)PyTene 

NA 

NA 

NA 

8 

ND 

ND 

Notes: 

ND  -  Not  Detected 
NA  -  Not  Applicable 

(1)  Method  Detection  Limit  for  samples  W-l  and  W-2 

(2)  Method  Detection  Limit  for  samples  W-3  and  W^l 


visual  and  olfactory  observations.   It  would  be  expected  that  PAHs  would  be 
found  in  the  river  sediments  because  of  the  developed  nature  of  the  area  and 
the  many  potential  sources  of  PAHs  in  a  developed  area.   A  study  of  typical 
concentrations  of  PAHs  in  the  environment  by  the  MOE  (5)  indicated  the 
presence  of  benzo  (a)  pyrene  in  soils  and  sediments  near  a  highway  at  2  ppm. 
It  would  be  expected  that  similar  concentrations  may  be  encountered  near 
roadways  in  the  watershed  of  the  Grand  River.   These  sediments  would  then 
be  expected  to  migrate  to  the  river.   Therefore,  the  concentration  of  PAHs 
found  in  the  Grand  River  sediment  samples  could  be  expected  to  result  from 
background  activities. 

The  water  sample  collected  in  December  1988  adjacent  to 
the  former  coal  gasification  plant  (just  upstream  of  sediment  sample  location 
S-2)  showed  two  detections;  benzo(b)fluoranthene/benzo(k)fluoranthene  at 
0.06  ug/L  and  fluoranthene  at  0.06  p.g/L.  These  values  are  slightly  above  the 
detection  limit  of  0.05  M-g/L.   These  compounds  were  also  detected  in  all  three 
sediment  samples  which  were  analyzed.   It  is  possible  that  these  compounds 
were  present  in  the  water  sample  as  a  result  of  suspended  sediments 
containing  PAHs.   The  sediments  may  have  become  suspended  by  the 
movement  of  the  diver. 

The  water  sample  collected  in  May  1990  adjacent  to  the 
former  coal  gasification  plant  did  not  contain  detectable  quantities  of  PAHs. 
This  sample  was  collected  without  any  agitation  of  sediments.   These  results 
may  be  more  indicative  of  the  water  quality  in  the  Grand  River  near  the 
former  coal  gasification  plant  than  the  earlier  results. 
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PAHs  were  not  detected  in  the  water  samples  which  were 
collected  in  December  1988  and  May  1990  upstream  of  the  former  coal 
gasification  plant. 
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6.0        CONCLUSIONS  AND  RECOMMENDATIONS 

6.1        CONCLUSIONS 

Based  on  the  information  presented  in  this  report,  the 
following  conclusions  are  made: 

1)  The  material  underlying  the  former  coal  gasification  plant  includes 
concrete  and  soil  containing  coal  tar  residues.   Gasoline  and  diesel  fuel 
odours  are  also  noted  in  this  area. 

2)  Coal  tar  residues  are  present  in  soil  to  the  west  of  the  former  coal 
gasification  plant.   These  residues  are  found  sporadically  and  may  have 
been  placed  in  part  during  historical  filling  along  the  edge  of  the  Grand 
River. 

3)  Coal  tar  residues  are  present  in  soil  beneath  the  GRCA  flood  control 
berm. 

4)  The  coal  tar  residues  are  generally  found  in  the  saturated  soils  and 
represent  a  potential  source  of  groundwater  contamination. 

5)  Groundwater  flow  on  the  property  appears  to  be  approximately  parallel 
to  the  Grand  River  and  toward  the  south. 

6)  Groundwater  at  the  southern  end  of  the  property  does  not  exhibit 
contamination  by  PAHs.   One  monitoring  well  exhibits  low 
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concentrations  of  VOCs.    The  VOC  contamination  has  various 
potential  sources,  including  the  coal  tar  residues  and  former 
automobile  service  stations  in  the  area. 

7)  Coal  tar  residues  have  not  migrated  to  the  southern  property  boundary 
as  evidenced  by  the  absence  of  PAHs  in  soil  and  groundwater  at  the  two 
monitoring  wells  at  the  boundary. 

8)  Coal  tar  residues  are  not  visually  present  in  the  bed  of  the  Grand  River 
adjacent  to  the  former  coal  gasification  plant. 

9)  Water  and  sediment  in  the  Grand  River  does  not  exhibit  a  detectable 
impact  by  PAHs  from  the  former  coal  gasification  plant. 


6.2       RECOMMENDATIONS 

Based  on  the  above,  the  following  recommendations  are 
made: 

1)         Any  proposed  disturbance  of  the  area  containing  coal  tar  residues 

should  be  reported  in  writing  to  the  MOE,  Waste  Management  Branch 
prior  to  commencement  and  conducted  in  accordance  with  applicable 
regulations  and  guidelines. 
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2)         A  monitoring  program  should  be  implemented  in  the  short  term  to 
assess  the  potential  migration  of  contaminants  in  groundwater  and 
surface  water.   This  would  include: 

i)         measuring  water  levels  in  the  monitoring  wells  and  the  Grand 
River  quarterly  for  one  year; 

ii)        collecting  water  samples  from  wells  which  do  not  contain  coal 
tar  and  from  two  locations  in  the  Grand  River  on  a  semi-annual 
basis  for  one  year  (groundwater  samples  would  be  analyzed  for 
PAHs  and  VOCs,  surface  water  samples  would  be  analyzed  for 
PAHs);  and 

iii)       reporting  all  results  to  the  MOE. 

The  need  for  monitoring  would  be  re-assessed  at  the  end  of  the  one 
year  period. 
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All  of  Which  is  Respectfully  Submitted, 
CONESTOGA-ROVERS  &  ASSOCIATES 


CAa^. 

Donald  H.  Haycock,  P.  Eng. 


5^oc>Z. 


Julian  Hayward,  P.  Eng. 
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THE  GRAND  RIVER,  CAMBRIDGE  (GALT),  ONTARIO 
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INTRODUCTION 

lb 
On  December  'yf.     1938,  Integrated  Explorations  conducted  an 

underwater  inspection  of  the  area  suspected  of  harbouring 

coal  tar  in  the  Grand  River.   The  site  was   adjacent  to  the 

area  known  as  the  "Mill  Race  on  the  Grand",  and  located  on 

the  east  bank,  south  of  the  Samuelson  railway  bridge  in 

Cambridge  (Gait).   The  purpose  of  the  dive  was  to  survey  an 

area  bounded  by  a  50  by  50  meter  square  for  signs  of  coal  t: 

using  visual  and  coal  tar  probing  methods.   Some 

representative  samples  of  water  and  sediment  were  also 

collected  from  the  area. 

Those  involved  in  the  project  included  the  following:  Mr. 
Julian  Hayward  who  directed  the  survey,  Mr.  Al  Melkic,  who 
supervised  the  dive  team  and  acted  as  stand  by  diver,  Mr. 
Yves  Rollin  who  worked  as  our  primary  diver,  and  Mr. 
Christopher  Wade  who  functioned  as  the  dive  tender.   Also, 
various  0M0E  officials  dropped  in  briefly  to  observe  our 
survey  operation. 


SITE  OBSERVATIONS 

1  -  AREA  SURVEYED  is  illustrted  in  the  attached  survey  plan. 
It  was  bounded  by  a  50  by  50  meter  square.   As  illustrated  in 
our  drawing,  the  diver  conducted  an  intensive  search  near 
shore  and  a  looser  but  more  extensive  search  as  he  proceeded 
towards  the  middle  of  the  river.   This  is  a  standard 
procedure  as  contaminants  entering  rivers  from  the  land  are 
usually  found  close  to  shore. 


2  -  DIVING  CONDITIONS  included  ice  cover  of  4  to  6  inches  and 
two  feet  visibility.   Observations  made  by  the  diver  were 
relayed  to  the  surface  crew.   Ice  holes  were  cut  in  strategic 
places  to  allow  the  diver  to  verify  his  position  with  respect 
to  surface  transect  lines  which  were  layed  out  over  the 
surface  of  the  ice. 


3  -  TAR  PROBING  TECHNIQUE  was  used  to  aid  visual  inspection 
as  buried  coal  tar  is  difficult  to  distinguish  from  silt  and 
clay.   Technical  notes  pertaining  to  the  coal  tar  probing 
methodology  are  appended  to  this  report. 


'4    -    PRESENCE  OF  COAL  TAR  was  not  indicated  anywhere  in  our 
survey.   Our  experience  from  other  coal  tar  surveys  would 
lead  us  to  believe  that  there  is  r.  o  coal  tar  present  i  r.  the 
area.   It  should  be  noted  that  ever,  if  ccal  tar  is  hidden 
beneath  superficial  sediments,  the  movement  of  the  dive-  a  r.  d 
his  umbilical  line  combined  with  the  continual  probing  cf  thi 
sediments  would  be  sufficient  to  reveal  such  deposits. 

5  -  RIVER  SUBSTRATE  was  characterized  by  cobbles  and  boulder: 
within  5  to  7  meters  from  shore.   These  were  covered  with  a 
light  silt  varying  between  0  to  15  cm  in  thickness.  Further 
out  from  shore  where  the  depth  approached  6  ft.  the  bottom 
substrate  changed  to  between  2  1/2  and  5  cm  of  silt  cover 
over  gravel  with  a  clay  substrata.   Some  areas  were 
encountered  where  the  tar  probe  could  be  pushed  36  cm  into 
the  soft  sediment . 


6  -  SEDIMENT  AND  WATER  SAMPLES  were  collected  at  points 
depicted  in  the  survey  sketch  map  attached  to  this  report. 
The  two  water  samples  were  collected  at  a  height  of  20  cm 
from  the  river  bottom.   The  three  sediment  samples  were 
collected  by  scraping  material  directly  into  the  sampling 
jars  . 


Technical  Notes  Regarding  Novel  Tar  Probing  Technology 
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With  this  method,  oily  and  tar-like  substances  occurring  as 
minute  specks  are  made  visible  by  virtue  oT    their  affinity 
for  the  plastic  probe  and  their  propensity  to  spread  as  a 
thin  film  over  such  surfaces.   This  provides  a  distinct 
advantage  in  detecting  tiny  specks  covered  by  sediments.   It 
also  makes  it  easier  to  spatially  resolve  contaminated  areas 
by  providing  a  large  number  of  visual  indications  per  unit 
area  without  having  to  retrieve  actual  samples  except  for 
verification.   With  this  technique,  a  diver  can  also 
distinguish  between  tar-like  substances  and  clay  which  in  ou 
experience  has  always  presented  difficulties  underwater. 
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APPENDIX  B 


FIELD  METHODS  FOR  PHASE  IV  INVESTIGATION 


1.0        FIELD  INVESTIGATION 

The  Phase  IV  field  investigation  program  was  conducted 
during  the  period  of  February  5,  1990  to  May  3,  1990.  This  program  consisted 
of  the  installation  of  three  groundwater  monitoring  wells,  completion  of  five 
soil  boreholes,  soil  sampling  of  the  groundwater  monitoring  wells  and  soil 
boreholes,  monitoring  of  water  levels  at  four  groundwater  monitoring  well 
locations  and  two  river  level  stations,  groundwater  and  river  water  sampling 
and  level  surveying  of  the  installed  groundwater  monitoring  wells  and  soil 
boreholes.   A  detailed  description  of  these  tasks  follows. 


1.1        GROUNDWATER  MONITORING  WELL  INSTALLATION 

The  firm  of  Strata  Drilling  Incorporated  of  Cambridge, 
Ontario,  was  retained  by  CRA  to  install  three  groundwater  monitoring  wells; 
OW14-90,  OW15-90  and  OW17-90  (Figure  3.1,  previous).   The  boreholes  were 
advanced  utilizing  a  CME-55  truck-mounted  drill  rig  equipped  with 
4-1  /4  inch  I.D.  hollow  stem  augers.   During  the  course  of  the  drilling 
operation  split-spoon  samples  of  the  soils  were  collected  at  2.5  foot  intervals 
in  order  to  assess  the  stratigraphie  sequences  at  each  of  the  boreholes.  The  soil 
samples  were  examined  and  the  descriptions  logged  by  a  qualified  CRA 
technician.    Blow  counts  for  Standard  Penetration  Tests  (SPT)  were  also 
recorded  during  the  soil  sampling  event.    The  recovered  soil  samples  were 
labeled  as  to  sample  interval  and  location  and  retained  for  future  reference. 
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Once  the  desired  borehole  depth  had  been  achieved, 
groundwater  monitoring  wells  were  installed  into  the  borehole. 
Construction  of  the  groundwater  monitoring  wells  consisted  of  a  4.0  foot 
length  of  #10  slot,  2  inch  diameter,  stainless  steel  well  screen  connected  by 
coupled  2  inch  diameter  black  iron  riser  pipe.    Construction  details  for  the 
groundwater  monitoring  wells  installed  during  the  Phase  IV  investigation 
are  provided  in  Table  B-l. 

The  groundwater  monitoring  well  installations  were 
completed  with  a  native  sand  pack  caved  to  a  minimum  height  of  2.0  feet 
above  the  top  of  the  screen.   The  remaining  annular  space  was  filled  with  a 
mixture  of  cuttings  and  bentonite  grout  to  within  2.0  feet  of  the  surface  which 
was  subsequently  filled  with  concrete.   A  protective  steel  casing  was  placed 
over  the  groundwater  monitoring  well  and  set  into  the  concrete  to  complete 
the  installation. 


1.2       SOIL  BOREHOLES 

The  firm  of  Strata  Drilling  Incorporated  was  also  retained 
by  CRA  to  complete  five  soil  boreholes;  BH16-90,  BH18-90,  BH19-90,  BH20-90 
and  BH21-90  (Figure  3.1,  previous).   Each  of  these  boreholes  was  advanced  to 
the  desired  depth  utilizing  the  equipment  and  methods  emploved  during  the 
installation  of  the  groundwater  monitoring  wells.    As  previously,  during  the 
course  of  the  drilling  operations,  split-spoon  samples  of  the  soils  were 
collected  at  2.5  foot  intervals  in  order  to  assess  the  stratigraphie  sequences  at 
each  of  the  boreholes.   The  retrieved  soil  samples  were  examined  and  the 
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TABLE  B-l 
MONITORING  WELL  COMPLETION  DETAILS 


Ground 
Well  Elevation 

Number  (m  AMSL) 


Reference  Total 

Elevation  Depth 

(m  AMSL)  (m) 


Screened  Interval 
Elevation  Depth  Screened 

(m  AMSL)  (m)  Material 


OW14-90  267.541 


268.409 


5.79  263.84-262.62         4.57-5.79  sand 


OW15-90  267.639 


268.542 


5.49  264.27-263.05         4.27-5.49  sand 


OW 17-90 


268.484 


269.560 


5.83  264.95  -  263.73         4.61  -  5.83  sand 


descriptions  logged  by  a  qualified  CRA  technician.   Blow  counts  for  Standard 
Penetration  Tests  (SPT)  were  also  recorded  during  the  soil  sampling  events. 
The  recovered  soil  samples  were  labeled  as  to  the  sample  interval  and 
location  and  retained  by  CRA  for  future  reference. 

Upon  completion  of  the  borehole  to  the  desired  depth,  the 
borehole  was  backfilled  using  only  clean  cuttings.    The  remaining  annular 
space  was  then  grouted  using  a  bentonite  grout  to  within  2.0  feet  of  the 
surface,  which  was  subsequently  filled  with  concrete  to  provide  a  good  surface 
seal. 

In  order  to  prevent  any  form  of  cross-contamination  from 
borehole  to  borehole,  the  drilling  rig  and  all  equipment  was  washed  using  a 
high  pressure,  hot  water  (steam)  washer.  The  wash  water  was  collected  in  a 
trough  and  pumped  to  45  gallon  drums  for  future  disposal. 


1.3       SOIL  SAMPLING 

During  the  course  of  the  drilling  operations  for  the 
groundwater  monitoring  wells  and  the  soil  boreholes,  soil  samples  were 
collected  at  2.5  foot  intervals,  using  split-spoon  sampling  techniques.   The 
recovered  soil  samples  were  examined  and  the  descriptions  logged  by  a 
qualified  CRA  technician.   The  soil  samples  were  retained  in  precleaned 
laboratory  glass  jars  and  labeled  as  to  the  sample  interval  and  location.   Soil 
samples  selected  for  laboratory  analysis  were  packed  on  ice  in  a  secure  chest 
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and  shipped  via  courier  to  the  contract  laboratory.   Chain-of-Custody  forms 
accompanied  each  shipment. 

In  order  to  prevent  any  cross-contamination  between 
successive  soil  samples  and  prior  to  taking  of  the  first  soil  sample,  the 
split-spoon  sampling  device  was  cleaned  using  a  clean  water  wash  followed 
bv  a  distilled  water  rinse,  a  methanol  rinse  and  a  final  distilled  water  rinse. 


1.4       GROUNDWATER  SAMPLING 

Prior  to  groundwater  sampling,  each  groundwater 
monitoring  well  was  developed  by  removing  a  minimum  of  five  standing 
well  volumes  of  groundwater  from  the  well  using  a  Wattera  pump  and 
polytubing  set  within  the  well  casing.    Stabilization  criteria  were  met  when 
two  consistent  measurements  of  pH  and  conductivity  were  recorded. 
Observations  of  color,  turbidity  and  odor  were  also  noted  during  the  well 
development  and  are  presented  in  Table  B-2  along  with  the  aforementioned 
development  criteria. 

Once  the  groundwater  monitoring  wells  had  been  suitably 
developed,  two  groundwater  samples  were  collected  from  each  of  the  wells. 
The  first  sample,  for  Volatile  Organic  Compounds  (VOC),  was  collected  in  a 
40-ml  laboratory  glass  vial.   A  second  sample,  for  Polynuclear  Aromatic 
Hydrocarbons  (PAH),  was  collected  in  a  1-litre  amber  glass  container.   All 
samples  were  assigned  a  unique  sample  number,  packed  on  ice  in  a  secure 
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chest  and  shipped  via  courier  to  the  contract  laboratory.   A  chain-of-custody 
form  accompanied  the  shipment  of  samples. 


1.5        RIVER  WATER  SAMPLING 

Water  samples  from  the  Grand  River  were  collected  on 
May  3,  1990,  at  two  locations,  approximately  20  cm  above  the  river  bed.   The 
method  emploved  in  order  to  retrieve  the  river  water  samples  consisted  of 
securing  a  rubber  stopper  sealed,  1 -litre,  amber  glass  bottle  to  a  long  pole  with 
tape.   The  bottle  was  then  placed  into  the  river,  approximately  10  feet  from 
shore,  such  that  the  bottle  was  upright  and  the  base  of  the  bottle  rested  on  the 
river  bed.   The  rubber  stopper  was  then  removed  allowing  the  bottle  to  fill. 
The  retrieved  sample  was  then  assigned  a  unique  sample  number,  packed  on 
ice  in  a  secure  chest  and  shipped  via  courier  to  the  contract  laboratory.   A 
chain-of-custody  form  accompanied  the  shipment. 


1.6       WATER  LEVEL  MONITORING 

During  the  course  of  the  Phase  IV  investigation, 
groundwater  elevations  were  measured  in  groundwater  monitoring  wells; 
OW8-87,  OW14-90,  OW15-90  and  OW17-90  on  several  occasions  (see  Table  4.1, 
previous).   The  water  levels  were  obtained  using  a  Solinst  water  level 
indicator  which  emits  an  audible  signal  when  the  probe  comes  in  contact 
with  the  water  surface.  The  probe  is  attached  to  a  flat  embossed  tape, 
calibrated  to  1  cm  intervals,  which  allows  for  accurate  water  level  readings  to 
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within  2  mm.    In  order  to  avoid  any  cross-contamination  between 
groundwater  monitoring  wells  and  prior  to  the  first  reading,  the  stainless 
steel  probe  was  washed  with  a  methanol  and  distilled  water  rinse. 


1.7       LEVEL  SURVEY 

In  order  to  establish  horizontal  and  vertical  control,  CRA 
conducted  a  level  survey  of  the  groundwater  monitoring  wells  and  boreholes 
in  February  1990.   The  reference  and  ground  elevations  are  included  on  the 
stratigraphie  and  instrumentation  logs  in  Appendix  C. 


1.8       SINGLE  WELL  RESPONSE  TESTS 

Single  well  response  tests  were  conducted  on  two 
groundwater  monitoring  wells;  OW 14-90  and  OW15-90.   The  method 
employed  in  the  tests  involved  displacing  the  groundwater  within  the  well 
casing  with  a  slug  of  known  volume  and  monitoring  the  water  levels,  over 
time,  as  they  returned  to  the  static  level.  The  recorded  date  was  then  analyzed 
following  methods  outlined  by  Hvorslev  (1951)  to  determine  the  hydraulic 
conductivity. 
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BOREHOLE  LOGS 


SOIL  CLASSIFICATION  SYSTEM  (MODIFIED  U.S.C.) 
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STRAT1GRAPHIC    AND   INSTRUMENTATION   LOG 

(OVERBURDEN) 

=  ^C-E:CT   NAME:    FORMER    GALT   GAS   CO     SITE                                                            HOLE   DESIGNATION:   BH1-S7 

=RCJEC*   NO.:        2087                                                                                                           DATE    C0MP_E~E:       VA^C-    16,    1987 
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.OCATION:                 AS    °ER    PLAN                                                                                                     CRA    SUPERVISOR:       S.    -EDY 
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grained,    dense.    Drown,    moist 

'i  \\'}l  »'-■ 

-     3.0 

?v/î4? 

-     4.0 

-    becomes   water   saturated   with    occasional 
thm    seams    of    coarse    SP. 

264. 4 J 

sz 

'£?M?- 

-     5.0 

263.53 

'     ~\,   *'>   *y   1 

END    OF   hOlE    @  4.90   m    3GS. 

-     6.0 

-     7.0 

-     8.0 

-     9.0 

-     10.0 

-     11.0 

-     12. C 

-      13.0 

NOTES:           MEASURING  POINT   ELEVATIONS   MAY  CHANGE;    REFER   TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND     XZ        STATIC   WATER   LEVEL    3C     (16/03/87) 

STRATIGRAPHIC    AND    INSTRUMENTATION    LOG 

I    _a 

(OVERBURDEN) 

PROJECT   NAME:    FORMER    GALT   GAS   CO     SITE                                                            HOLE   DESIGNATION:  E 

r.2-87 

PROJECT   NO..        2087                                                                                                           DATE    COMPLETED.      MARC-    16.    1957 

CLIENT 

MILLRACE    ON    THE    GRAND   INC.                                                       DRILLING   METHOD:      95--     D    -Sa 

.OCATlON:               AS   PER   PLAN                                                                                         CRA   SUPERVISOR       = 

rrD  v 

DEPTH 
m    3G 

STRATIGRAPHIC  DESCRIPTION   tt  REMARKS 

ELEVATION 

m    AMS^ 

MONITOR 

INSTALLATION 

SAMPLE 

M 

B 

* 

s 

GROUND   SURFACE 

268  44 

-      1.0 

CONCRETE   FLOOR    SLAB 

268. 04 
267.44 

•—200mm» 
BOREHOLE 

ISS 

X 

, 

GW   GRAVEL   (Fill):    some   sand,    compact.    Drown, 
moist 

SM    SAND    (Fill):     some    sdt.    troce    ciay.    fine 

gramec.    compact,   brown,   moist 

■ CUTTINGS 

~>  0 

266. 64 

;A'X'//V; 

2SS 

X 

;  i 

SM    SAND'    some   silt,    layered,    dilatent,    low    to 

non-plastic,    compact.    Drown,   moist,    occasional 

■',"'  i  -',-' 

loyer    of   medium    grained    SP 

vV'xrv 

3SS 

X 

tç. 

-     3.0 

265. 44 

X'-v-v 

SP   SAND,     trace   silt,    troce    fine    gravel,    layered. 

medium    grained,    very  dense.    Drown,   moist 

\<\~\:X 

*SS 

A 

28 

-      4.0 

264. 44 

'c\VjV 

5SS 

y 

26 

SP    SAND:    uniform,    layered,    becomes   grey. 

-     5.0 

water   saturated 

-    strong    coal    tar    odour 

26184 

26 J.  24 

SZ 

ix  *s'  ".  N'_\ 

6SS 

X 

END    OF   HOLE    @  5.20   m    BGS. 

-     6.0 

-     7.0 

-     8.0 

-     9.0 

-      10.0 

-      11.0 

-      12.0 

-     13.0 

NOT 

ES:            MEASURING  POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    T 

*BLE 

GRAIN    SIZE    ANALYSIS     C J        WATER   FOUND     V        STATIC   WATER   LEVEL 

_^       (16/03/87) 

STRATIGRAPHIC    AND   INSTRUMENTATION    LOG 
(OVERBURDEN) 

0.-9) 

PROJECT   NAME.    FORMER    GAIT   GAS    CO.    SITE                                                            HOLE    DESIGNATION:   BH3-87 

PROJECT   NO..        2087                                                                                                            DA"    C0M  =  _E"D       MARCH    !6          5~ 

CLIENT                     MILLRACE    ON    THE    GRAND   INC.                                                        DRILLING   METHOD.      95mm     D    -SA 

.OCATlON:               AS   PER    PLAN                                                                                      CRA   SUPERVISOR       B.    rEDY 

DEPTH 

-    3G 

STRATIGRAPHIC   DESCRIPTION    &  REMARKS 

ELEVATION 

m    AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

u 
S 

H 

Si        s 

GROUND    SURFACE 

267.06 

E 

* 

-      1.0 

CONCRETE    FLOOR    SLAB 

266.66 
265.66 

264  76 

" N  /  \\  ' N  ' 

— 6.5*« 

BOREHOLE 

•—CUTTINGS 

ISS 

X 

28 

GW  GRAVEL   (Fill):    some   sand,    compact,    brown, 
moist,    becomes    block    with    occasional    coal 
fragments 

-     2  0 

SP    SAND:     trace    silt,    layerea.    fine   grained, 
dense,    brown,    moist,    becomes   siltier.   water 
saturated 

-  thin    seem    of    fine   SM,    black 

-  grey,    strong   coal    tar   odour 

3 

2SS 

3SS 

X 

[■ 

25 

2S 

-     3.0 

. 

/    • 

-    brown/yellow    with    strong    gosoline    Odour 

263. 16 

4SS 

X 

25 

-     4.0 

END   OF   HOLE   ©  3.90   m    BGS. 

-     5.0 

-     6.0 

-     7  0 

-     8.0 

-     9.0 

-      10.0 

-     11.0 

-     12.0 

-     13.0 

NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    T/ 

kBLE 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND     ^Z        STATIC   WATER   LEVEL    ] 

3É      (16/03/87) 

STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PROjE 


CT   SAVE!     rORMER    GAL'   GAS   CO     S  TE 
CT    NO..        2087 

MiLLRACE    ON    THE    GRAND   INC. 
iCN:  AS    PER    PLAN 


HOLE    DESIGNATION:   3h4-S: 

Da~E  GOMPlE'ED.  wa^c- 
DRILLING  METHOD.  95mm 
CRA   SUPERVISOR       B.    rEDN 


DEPTH 
~  pr. 


STRATIGRAPHIC   DESCRIPTION    *  REMARKS 


ELEVA  TION 
m    AMS 


GROUND   SURFACE 


267.04 


MONITOR 
INSTALLATION 


SAMPLE 


CONCRE" 


rLOOR    S^A3 


GW   GRAVEL   (Fill):    some   sane,    occasional    coal 
fragments,   dmcks   ana    other   rubDle,   loose,    brown 
to   biacK,   moist 


SW-SM    SAND   (Fill):    some   grovel,   some   silt, 
some    flyasn.    occasional    pebbies.   wooc 
fragments,    slog,    compact,   white    to   brown,    moist 


3.0 


SM    SAND:    some   silt,    poorly  graoea.    fine    to 
meaium    aramed.    compact,    brown,    water 
saturated 
"\-    grey/block,    strong    coal    tor   oaour. f 

SP    SAND:     some    gravel,    meaium    to    coarse 
gramec.    compact,    grey   to    yellow,    wcter 
tsaturcted,   strong    gasoiine    oaour  / 


266. 64 


265. 64 


264.  76 

26*  6* 


263.99 
26  J.  24 


ISS 

2SS 
3SS 
iSS 


k-^ 


- 


:nd  of  hole 


3.80   m    3GS. 


-     6. 


9.0 


-     10. c 


12  0 


13.0 


NOTES:  MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS     C S        WATER   FOUND     _^        STATIC   WATER   LEVEL    _^       (16/03/87 


STRATIGRAPHIC    AND    INSTRUMENTATION   LOG 

~ 

(OVERBURDEN) 

^Cï"  NAME:    "ORMER   GA^T  GAS  CO    SITE                                                      HOLE   DESIGNATION:  ■ 

3H5-87 

PROJECT   NO..        2087                                                                                                      DA"   COM=_E~ED       VA^C-    '7.    :Q57 

:.  En*                    millRaCE   ON    the   GRAND  INC.                                                  DRILLING  ME'-GD       95~~    D   -5A 

_OCATlON:               AS   3ER    PLAN                                                                                          CRA    SUPERVISOR        3.    rEDv 

DEPTH 

-    3G 

STRATIGRAPHIC   DESCRIPTION    it  REMARKS 

ELEVATION 

m    AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

s 

à 

A 

GROUND   SURFACE 

266.59 

i 

E 

\ 

-     1.0 

CONCRETE   r^OGR    S^AB 

266. 19 
265.  79 

•m—  6.5"« 

BOREHOLE 

•  Ç2 

V 

9 

GW  GRAVEL   (Fill):    some   sand,    compact.    Drown. 
-\moist                                                                                        r 
SM    SAND   (Fill):    some   silt,    little   grove.. 

-.occasional   brick    frcgments   ond   other   ruooie,       r- 
yoose.    Draw"    to    rec.    cry                                                   / 

265. 19 

'S-^'/Xy 

•—CUTTINGS 

f    s 

-     2.0 

SM    SAND:    some    silt,    fine   groined,    uniform, 
dilatent,    layered,   oxidized   seams,    compact,    light 

'j'1    •  >V  s# 

2SS 

A 

•  ■» 

orown,    wcter    saturated 

264. 19 

tsz 

/iV  ô"i.'" 

3SS 

y 

-     3  0 

-    thin    sedm    gravel    SG 

'-C'."'-'' 

. 

^SS 

X 

■  = 

-     4.0 

^-     thin    seem    grave!    SG                                                         ^ 

26239 

&&:-. 

5SS 

X 

46 

END    OF   H0>.E   O  4.20   m    3GS. 

-     5.0 

-     6.0 

7.0 

-     8.0 

-     9.0 

-     10.0 

i  *    r\ 

-     12.0 

-     13.0 

NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    T> 

>>BLE 

GRAIN    SIZE    ANALYSIS      C. J)        WATER   FOUND     XZ        STATIC   WATER   LEVEL    \ 

W      (16/03/87) 

STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 

(OVERBURDEN) 

PROJECT   NAME:    FORMES    GAL'   GAS    GC     SITE                                                            HOLE   DESIGNATION:  3-6-27 

PROJECT    NO.:        2087                                                                                                           DATE    COMPLETED:      VARC- 

7.      iz~ 

CLIENT                      MIL-RACE    ON    THE    GRAND   INC.                                                       DRILLING   METHOD:      SOLID    A^ZZ- 

LOCATlON               AS  °ER   Plan                                                                                CRa   SUPERVISOR       B     FEDY 

DEPTH 
m    3G 

STRATIGRAPHIC   DESCRIPTION    k  REMARKS 

ELEVATION 
m    AMSL. 

MONITOR 
INSTALLATION 

SAMPLE 

s 

5 

\ 

s 

GROUND   SURFACE 

267.04 

-     i.O 

CONCRE'E   r.OOR   S-AS 

266.64 
266.34 

v,^~S 

—  ?00mm« 

borehole 

GW   GRAVEL   (Fill),    some   scnc.    occasional 
~\    oebbles,    cool    fragments,    compact,    black,             f 

\  moist.                                                                                   / 

-  2.0 

-  3.0 

SG    SAND:     some    gravel,    some    silt,    meaium 
"\   groinec,    comoact.   light   brown,    ary.                       f 

\   CONCRETE   S_AB                                                           f 
\    Ml   SiL*:    some   sand,    fine   grainea.    cohesive.      / 
-\\  bicck,    water    scturatec.                                                /(" 

265.54 
265.24 
264. 94 
264.54 

•—CUTTINGS 

CAPPED    *■•- 

BENTONiTE 

PELLETS 

'w-l-VN 

1    SM    SAND:    some    silt,    trace   ciay.    trace   grave:,! 
1   meaium    grained,    grey/black,   water   saturated,/ 

\  strong    coal    tar    oaour                                                  | 

END    OF   HOLE   @  2.50   m    3GS. 

-     i.o 

-     5.C 

-     6.0 

-      7  0 

-     8.0 

-     9.0 

-     10. C 

-    n.o 

-      12.0 

-     13.0 

NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANCE;    REFER    TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND     _\Z        STATIC   WATER   LEVEL    ▼       ( 

6/03/87) 

STRATIGRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 

-"    - 

=RGJEGt    NAME:    FORMER    GalT    GaS    CG.    S;~E                                                                HOLE    DESIGNATION:    3~7-£7 

PROJECT   NO..        2CS7                                                                                                            DATE    COMPLETED.      MA-C-    !  7,    :957 

CLIENT:                     MILLRACE    ON    THE    GRAND   INC.                                                        DRILLING   METHOD.      95~m    ID    -SA 

.OCATION:               AS   PER   PLAN                                                                                     CRA   SUPERVISOR       3.    rEDv 

DEPTH 
m    BG 

STRATIGRAPHIC   DESCRIPTION    èc  REMARKS 

ELEVATION 

m    AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

N 

S 

S 

A 

A 

GROUND   SURFACE 

268. 05 

-  1.0 

-  2.0 

SM    TOpSOlL:    organic,    slack,    mois! 

267.65 

— 6.5"« 

BOREHOLE 

■—CUTTINGS 

1SS 

2SS 

y 

X 

SM    SAND   (Fill):    sand,    some   silt,    occasional    coal 

fragments   and    rubble,    trace    fiyasn    and    slag, 

fine   grained,   loose,    brown    to   yellow,    dry,    coal 

smell 

-    moist,    dilatent,    compact,   coal    tar    odour 

-     3.0 

265. 45 

265.05 

n  :-s-".,"l-;"- 

3SS 

4SS 

X 
y 

'6 

SM    SAND:    some    silt,    uniform,    fine   groined, 
dilatent,    layered,    oxidized    seams,    compact    to 
dense,    light    brown,    very  moist 

-       4.0 

-  water   saturated 

-  thin    seam    of    CL,    some    silt,    firm 

26  J.  65 

iV^>"»1 

5SS 

X 

'2 

END    OF   HOLE    <S   4.40   m    BGS. 

-     5  0 

-     6.0 

-     7.0 

-     S.O 

-     9.0 

-     10.0 

-      11.0 

-      12  0 

-      13.0 

NOTES:            MEASURING   POINT   ELEVATIONS   MAY  CHANGE;    REFER    TO   CURRENT   ELEVATION    TV 

kBLE 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND     ^Z        STATIC   WATER   LEVEL    ] 

w. 

STRATIGRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PROJECT   NAME:  "GRMER   GalT   GAS   CO-    SITE 

=RC~EC~   NO.:  2087 

CLIENT  WILL   RACE    ON    THE    GRAND   INC. 

LOCATION:  AS   PER    PLAN 


HOLE   DESIGNATION: 
DATE    COMPLETED: 
DRILLING   METHOD: 
CRA   SUPERVISOR 


L-OI) 

CW8-87 

ad-      20.    !9£7 

108mm    i.D.    -.S.A. 

P      HA^S 


DEPTH 
-    3G 


STRATIGRAPHIC   DESCRIPTION    k  REMARKS 


ELEVATION 

m    AMS 


REFERENCE   ELEVATION    (Top    of   riser) 
GROUND   ELEVATION 


269.178 
268. 16 


MONITOR 
INSTALLATION 


LTD 


-LOCKING    CAP 


SAMPLE 


i 
X 

X 


SM    -    SAND    AND    SILT    (FILL). 

some   gravel,    poorly  sorted,    loose. 
Drown,    moist. 


-void      2.27rr    to    2.59m 


4.0 


5.0 


6.0 


7.0 


8.0 


9.0 


-     10.0 


SP  -  SAND,  some  grovel,  loose,  oooriy  graded, 
medium  grained,  brown,  water  sdturated. 
weak    coal    tar   odour. 

-  very  loose.   Dlock,    sdmpie   is   coal    tar 
saturated,    strong   coal    tor   odour,   split 
spoon    cooted    m    a   coal    tor   water   mix. 
HNU    reading   downhole    6.8ppm. 

—  fine   grained,    poorly  graded,    loose,    sane 
grams  black,   sample   saturcted   with   coal    tor 


265.26 
264  81 


-  CLAY,  some  silt.  soft,  massive.  iow  plastic 
brown,  moist,  coal  tar  found  ds  stredks  r— 
dnd   blebs    throughout    sdmpie / 

END   OF   HOLE    A'  6.:    m    3. G. S. 


262.52 
262.06 


-CEMENT 
GROUT 


AMSl 


SCREEN   DETAILS: 
Screened   interval 
5.18   m    to   6.1    n 
Length    -  .91    m 
Diameter    -  50  mm 
Slot    #    10 
Material-  Stainless   Steel 


11.0 


12.0 


13.0 


:SS 
2SS 

3SS 

4SS 

5SS 

5SS 
7SS 
8SS 


X 
X 
X 
X 


NOTES:  MEASURING  POINT   ELEVATIONS   MAY  CHANGE;    REFER   TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS    <C~~Z>         WATER   FOUND      SZ         STATIC   WATER   LEVEL     H 


STRAT1GRAPHIC    AND    INSTRUMENTATION    LOG 

_, 

(OVERBURDEN) 

PROJECT   NAME     FORMES    GALT    CAS    CO     Si  TE                                                             HOLE   DESIGNATION:   : 

3H9-87 

=RGwECT   NO.:        2CS7                                                                                                       CAT!    COMPLETED:      Asr      2C     -i57 

CL:ENT:                      MILLRACE    CN    THE    GRAND   INC.                                                        DRILLING   METHOD.      1 

es—   .:   -  s.a 

LOCATION:                   AS    PER    3LAN                                                                                                             CRA    SUPERVISOR:        : 

'-    ^a^s 

DEPTH 
m    3G 

STRATIGRAPHIC   DESCRIPTION    it  REMARKS 

ELEVATION 
m    AMS^ 

MONITOR 
INSTALLATION 

SAMPLE 

N           i      I 
M                   A 

s' 

GROUND   SURFACE 

267.04 

-  1.0 

-  2.0 

Concret  e   ■  cor    ;  r.z> 

266. 94 
266. 08 

265.24 

ï'Ii'S 

—  20Omm    • 
BOREHOLE 

•—AUGER 
CUTTINGS 

■  32 

2SS 

P= 

7  C 

Gw  -    SAND   AND   GRAVEL   (Fill),   some   rec   one* 
'rcqme^is.    ooor:y   sortec.    conesioniess.    very 
oense.    Drown,    noiSl 

y-sliqnt    coal    tor    oaour                                                    / 

-very   ce^se    zone.    orooaDie    concrete   sioe   well 
Of    DurieC    tank''                                                                                _ 

\                               f 

Re'-scl    -    END    OF   ~ClE    AT    1.8m    3.G.S. 

-    noie   Dackfliled    to   surface   with 

-      3.0 

cuger    cuttings 

-     *.o 

-      5.C 

-      6.0 

-      7.0 

-      8.0 

-      9.0 

• 

-     10.0 

-      11.0 

-     12. C 

-     13.0 

NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    It 

VBLE 

GRAIN    SIZE   ANALYSIS     C_D          WATER  FOUND     SZ        STATIC  WATER  LEVEL 

X 

STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


3RC~EC~   NAVE: 

'CxVïR    Ci." 

CAS   CO     SIT 

PRCJEC"  NO. 

2C57 

CLIENT 

v  -_   =  ACE    0-M 

THE    GRAND 

NC 

LOCATION: 

AS   ~ER    3_a\ 

HOLE   DESIGNATION: 
DATE   COMPLE'ED- 
DRILLINC   METHOD. 
CRA    SUPERVISOR 


3-' C-57 

Ac-      2\    :957 

108mm      C     - 
P.    HA^IS 


DEPTH 


STRATIGRAPHIC   DESCRIPTION    tt  REMARKS 


SURFACE 


ELEVATION 

m    AMSL 


267.04 


MONITOR 
INSTALLATION 


SAMPLE 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


-     1.0 


2.0 


-    3.0 


-      4.0 


5.0 


6.0 


7.0 


-    8.0 


-    9.0 


10.0 


-   U.O 


12.0 


I3.0 


SM    -    SAND    AND    E 
massive.     CCf<     rjrQwi 


(riLL),    some   gravel,   loose 
moist. 


SP    -    SAND,    lit  tie    Ç'cvel.    poony  graded. 

compoct,    medium    grained.   Drown,    moist, 

-water    scturcted 

-bloc*    '  m    cna    Iquid   on    sand   grains, 
iriaesce'M    s~een,    s:'ong   diesel    occur 
-sltgnt    c>eze-    ccour,   greyish    wnite   sands 


-block,    coc:    tar    scturated.    strong    cocl    tar 
odour.    r.Niu    'eacng    downhole    2    ppm 


SM    -    SA\D,    so~e    s. it,    little   cloy,   compact, 
fine    q'C~;nec.    mcssive,    brown,    water 
sct^'ctec. 


GM    -    CRavEl,   some   silt,   some   sand,    some 
shcley     ~es:c~e    <rcgments,    well    groded. 
ce"se,     ir;r:    D-own,    water   saturated 


Auger   Refusai.   E\0   OF   HOLE   AT   7.16   m   B.C. S. 
en   orobable   bedrock 


3CREnC;_E   GR( 
UPON   COMPLE 


TO    SURFACE 


266.94 
266.24 


264  76 


262.32 


261.25 


259.88 


1SS 
2SS 
3SS 
*SS 
5SS 
6SS 

8SS 
9SS 
10SS 


NOTES:  MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS     Çj^>  WATER   FOUND      2         STATIC   WATER   LEVEL      X 


STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 

(OVERBURDEN) 

PROJECT   NAME     FORMER    GA^'   GAS   CO.    SITE                                                         HOLE   DESIGNATION:   BH11-37 

=PC-EC~   NO..        ;:r~                                                                                                            DATE    COM^.E'ED       Apr      2'.    '957 

CLIENT                       v  __    PACE    ON    THE    GRAND   INC.                                                     DRILLING    ME~-CD.      ' 

:=—    .:    -s.a 

LOCATION:                   AS    PER    =LAN                                                                                                            CRA    SUPERVISOR.        P      -A^S 

DEPTH 
m    3G 

STRATIGRAPHIC   DESCRIPTION    &  REMARKS 

ELEVATION 
m    AMS^ 

MONITOR 
INSTALLATION 

SAMPLE 

M           1      S 

CRCJND    SURFACE 

267.04 

a 

A 

* 

■\Conc.-ete   -  cc    :cd                                                       /" 
GW   -    San;:    AND    GRAVE.   (FILL),    comooct,    wen 

265. 94 

"j-lz'i 

y 

graaec.    wr-itisn    brown,    slightly   moist. 

:>;V-f/; 

-      i.O 

'l'~i?\'. 

2SS 

X 

2^ 

-     2.0 

265.52 

264.91 
264  75 

sz 

t'è%', 

BOREHOLE 

F — a 

Concrete    S  cb 

1        1 

NC   Sav  =  .E 

S3    -    SAND,    \rcce   silt,   loose    to   compact.    Doony 

\  / 

c/acec.    ~e:  ^^    coined,   mott^ec    orowr 

r-'/'-'w 

•— CEUENT 
CROC* 

3SS 

A 

-     3.0 

bice*,    wcter   cnc    ciesel    saturates,    strong 

t ',":'-'; 

< ^ 

aiesei   ocour 
-trace   grovel 

'•7,'v  '0 

ASS 

X 

-     4.0 

-;riaesce.it    sneen    to   samples,    strong   aiesei 
oaour.    cownnoie   HNU    10ppm 

o  N"Jv'-i 

5SS 

X 

-     5.0 

262.02 
261.89 

7^c5v," 

6SS 

X 

"".ML    -    SILT,    some   sand,   iittle   ciay.   very  fine        r 
\       grcnec.    compact,   massive,   browr.   wcter      / 

v\\;-r 

7SS 

~z 

-     6.0 

\      saturotea                                                                / 

\/\—  --i 

Gm    -    G.RAVEL,    some   silt,   some   scic.    some 
snciey     mestone    frogments,    well    groaec. 

T-r.^V  * 

HES 

5C 

x 

-      7.0 

aense,     ç^:    Drown,    water   sct-'cted 

260. 03 

f<?.V«X: 

FT-? 

Auger   Refusai,   END   OF   HOLE    AT   7.01m   B.G.S. 

9SS 

X 

on    probable   bedrock 

-     8.0 

30REH0LE    GR0JTED    TO   SURFACE 
UPON    COMPLETION 

-     9.0 

-     10.0 

-     "0 

-     12. C 

-     13.0 

NOTES:           MEASURING  POINT  ELEVATIONS  MAY  CHANGE;    REFER   TO  CURRENT  ELEVATION    T> 

^BLE 

GRAIN    SIZE   ANALYSIS     C_J)           WATER   FOUND      2         STATIC  WATER  LEVEL 

X 

STRATIGRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PRC~EC~   NAME:  'CRvE^    GALT 

^RC~lC ;    NO.  iu5 ' 

CUENT  MILL   ^ACE    Cn 

LOCATION:  AS    PER    PLAN 


CAS    CO     SI 


-E    GRAN 3    NC. 


HOLE    DESIGNATION: 
DATE    COMPLETED: 
DRILLING   ME"-CJ. 
CRA   SUPERVISOR 


BH1 2-87 

A3'      12.    '95- 

"OS- —    z    - 

p      -A^S 


DEPTH 
m    3G 


STRATIGRAPHIC   DESCRIPTION    k  REMARKS 


ELEVATION 

m    AMSL 


GROUND   SURFACE 


267. 05 


MONITOR 
INSTALLATION 


SAMPLE 


E 


-\Çonç 


'ele    -\qo'    Sicb 


SW   -    SAND    (FILL),    some    gravei.    some   red   brick 
fragments,    well    graaed.    loose.    Drown,    moist, 
no   cnemicoi    odour 


3.0 


4.0 


5.0 


-      6.0 


7.0 


-      8.0 


9.0 


10  0 


11.0 


I2.0 


1 3.0 


S?    -    SAND.    ht'Je   gravei.    medium    grained, 

loose,    massive,    poorly  graded,    brown,    moist. 
slight    C:ese:    odour,    water    saturated    at    2.13m 
-DiccK    film    coating    send   grams,    strong 
aiesel    ocou^ 


-slight    aiesel    odour 


Ml    -    SilT    AND    SAND,    some   ciay.    very   fine 
grained,    poorly  graaea,    massive,    firm,    light 
brown 


"M    -    GRAVEL,    some    silt,    some   sane,    aense, 
wen    qrcaec.   S'own.    wcter   sotj'c'.ec 


Auger   Refusal.   END    OF   HOLE    AT   5.63m    B.G.S. 
on   possicie   bedrock 

BORECOLE    CRC^'ED   TC   SURFACE 
UPON    COMPLETION 


266. 95 


265.53 
264  95 


262.84 

262. 02 

261.42 


1SS 
2SS 
3SS 
4SS 
5SS 
6SS 
7SS 


X 

X 
X 
X 
X 
X 
X 


NOTES:  MEASURING   POINT   ELEVATIONS   MAY  CHANGE.    REFER    TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS     C_J)  WATER   FOUND      SZ         STATIC   WATER   LEVEL      X 


STRAT1GRAPHIC    AND    INSTRUMENTATION   LOG 
(OVERBURDEN) 

(L  -  06  ) 

PRO-EC*   namE:    'C^hZ^   Gal"  Cas   CO    SUE                                                      HOLE   DESIGNATION    E 

-13-37 

=RCv£C 

:*   NO.:        2C5^                                                                                                      DATE    C0M  =  _E"ED.      fi 

Or:     22.     1957 

Cw  ENT 

M!L^   RACE    ON    THE    GRAND   INC.                                                      DRILLING   METHOD:      1 

08mm     .3.    —  S .  A 

_CCAT 

ON:                AS    PER    PLAN                                                                                          CRA    SUPERVISOR        F 

HA^S 

DEPTH 
m    3C 

STRATIGRAPHIC   DESCRIPTION    èc  REMARKS 

ELEVATION 

m    AMSc 

MONITOR 

INSTALLATION 

SAMPLE 

e 

£ 
R 

; 

s 

A 

GROUND   SURFACE 

268.34 

"\asdi-ici;                                                                        J 

268.28 

'■f'J^-j, 

SW   -    SAND   (FILL),    little   gravel,    well    graded. 

-    1.0 

loose,   massive,   brown,   moist. 

'     '  "    '   Ty 

-    2.0 

—  200mm    • 

BOREHOLE 

ISS 

X 

9 

-  3.0 

-  4.0 

',;?K' 

—  CEMENT 
GROUT 

264.67 
264.52 

32 

'  M/»<»  ] 

2SS 
3SS 

X 

SP    -    SAND,    loose,   massive,    medium    grained 
brown,   water   saturated 

y 

-  5.0 

-  6.0 

-  7.0 

-greyish    olack   sands,    faint    coal    tar    odour 

-black,   coal    tar   staining   on    sand   grains, 
modercte   coal    tar   odour 

—  sample   saturated   with    coal    tar.   sample 

HNU    lOOonrr 

262.23 
261.62 

261.01 

!  '.  si  'v 

4SS 

5SS 
7SS 

/   s 

26 
•  5 

X 

X 

Ml-5iL~    cna    SAND,    some    clay,    massive,    firm, 
'icht    Drown,    saturated,    cool    tar    found    as 
—Springers    between    clean    silt    and    sand                       /- 

GM-GRAVEL.    some    silt,    some   sonc.    aense.    well 
graaed   brown,   water   saturated 

Auger   Refusal,   END   OF   HOLE    AT   7.32m   B.G.S. 

-   8.0 

on    possible   bedrock 

30REHOLE   GROUTED   TO   SURFACE 
UPON    COMPLETION 

-   9.0 

-  10.0 

-  11.0 

-  12.0 

-  13.0 

NOT 

ES:           MEASURING   POINT  ELEVATIONS   MAY  CHANGE;    REFER    TO   CURRENT  ELEVATION    T 

\BLE 

GRAIN    SIZE    ANALYSIS     C_3           WATER   FOUND      SZ         STATIC   WATER   LEVEL 

3C 

STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PROJECT   save  FORMER    GA^~   GAS   CO     SITE 

PROJECT   NO.:  2C57 

CLIENT  MILLRACE    OS    THE    GRAND   INC. 

^OCATlCN:  AS    ^E^     =-A\ 


HOLE    DESIGNATION  0W14-90 

GA'E     DOMPLETED:  FEBRUARY    7.    "9: 

DRILLING   VE~-GG  !08rr>m     G    -SA 

CRA   SUPERVISOR:  K.    va.sDERME E 


DEPTH 


STRATlGRAPHiC   DESCRIPTION    &  REMARKS 


ELEVATION 

~     AVS^ 


RErERENCE   ELEVATION   (Top   of  Rise) 
GROUND   ELEVATION 


268  409 
267.54 


MONITOR 

INSTALLATION 


SAMPLE 


267.29 


SW(SAND)F.^_.  some  sane,  little  gravel,  fine 
to  meaium  grained,  well  graaec.  very  ceise. 
brown,    moist 


■tf+m        CONCRETE 


B* — c 


2.0 


3.0 


4.0 


5.0 


6.0 


7.0 


SW(SAND).    some    sene,    little   gravei,    trace    to 
little   silt,    fine    to   coarse   grained,    well 
gracec.    very   ce"se.    Drown 


26  J.  73 

26  J.  73 


££i 


•v.*- SE  s 'OS  TE 

SAND    PAC* 


:SS 


<§ 


9.0 


-     10.0 


n.o 


12.0 


•3.0 


NOT 


V_(S.^~).    trace   to  little   sand,    fine   grained, 
dilatent,    dense.    Drown,    wet,    no   odour 


?58.4 


37 


r.c.T^' 

\.'.  ■»  .",'■ 

IP 

4Î*"V  *— - 

&<•; SCREEN  DETAILS 
f^Sti' Screened  wtervc 
-\5CÀ     4.57m    to    5.79m 
'5^  Length   -1.22m 

'  r  '''  Diometer    -50. 8mm 
Slot    #    10 

Material    -  Stamiess  Steel 
Sand    pack    interval: 

3.72m    to   5.79m    9GS 
Material    -  Natural    Sand 


MEASURING   POINT   ELEVATIONS   MAY   CHANGE.    REFER    TO   CURRENT   ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS      ^ J)        WATER   FOUND      2         STATIC   WATER   LEVE^     X      (14/03/90) 


Auger    'i'.s: 


255.2 


-WELL   SCREEN 


2SS 


SE 


4SS 


5SS. 


X 


3GS 


:nd  of  i-igle 


:2  34   m    3GS. 


STRAT1GRAPHIC    AND    INSTRUMENTATION    LOG 

(OVERBURDEN) 

PROJECT   NAME: 

rCRvER    CALT   CAS    CO     SITE                                                        HOLE    DESIGNATION: 

OW'5-90 

PROJECT   NO.: 

:C5T                                                                                                                            3A"E    COMP'_ETED: 

~E3RwARv   5. 

CLIENT: 

MILLRACE    ON    THE    GRAND   INC.                                                   DRILLING   METHOD: 

:06"~r~    3   h.S> 

lOCa", 


CRa   SUPERVISOR:      K.   vanDERmE— Es 


DEPTH 

m    BGS 


STRAT1GRAPHIC   DESCRIPTION    &  REMARKS 


RErERENCE    ELEVATION    (Top    of   Riser) 
GROUND    ELEVATION 


ELEVATION 
m    AMSL 


268.54 
267.64 


MONITOR 
INSTALLATION 


SAMPLE 


-NtA5sn: 


1.0 


2  0 


-       4.0 


5.0 


6.0 


7.0 


9.0 


-     10.0 


11.0 


12.0 


13.0 


SP(SAND)FiLL.    some   sane,   little   gravei.    trace 
silt,    fine    grained,    poorly  graded,    cobbles, 
dense,    brown/black,   moist 

Little    to    trcce    gravel,    little    silt,    loose, 
brown 

Some   sand,    little   silt,    fine   grained,    loose, 
brown,   moist 

Some    send,    little   gravel,    trace   silt,    fine 
grainec.    poorly  graded,    very  aense.    metal, 
brown,    moist 


^ 


267  49 


SW(SAND).    some   sands,   little   to   trace   gravel 
'ine    to  cocrse   grained,    well    graded,   dense, 
brown,    wet.    no    odour 
Little   grave:,    very  dense 


SW-GW(San3/GRAVEl).    some   sana.    some   gravel 
fine    to   cocrse   grcmed,    well    gradea,   very 
aense.    brown,    wet 


Cobbles 


Auaer   re'usci 


END    Of   HOLE 


8.69    m    BGS. 


264  SO 
26JSJ 
26  J.  8 J 


262  46 


SAND    PACK 
WELL   SCREEN 


258.95 


SCREEN    DETAILS: 
Screened   Interval: 

4.27m    to   5.49m    BGS 
Length    -1.22m 
Diameter    -50.8mm 
Slot    §    10 

Motenal    -  Stainless   Steei 
Sand   pack    interval: 

3.51m    to    5.49m    BGS 
Material    -  Natural    Sane 


1SS 
2SS 
3SS 
4SS 
5SS 
6SS 
7SS 
8SS 

9SS 


X 


A 


I*" 


H 


>5C 


NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE;    REFER    TO   CURRENT   ELEVATION    TABLE 
GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND      SZ         STATIC   WATER   LEVEL     3C 


(14/03/90) 


STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


^C£CT   SAME.  rORMER   GA.T   GAS   CO.    SITE 

=ROuECT   NO.  20S7 

:UENT:  MILlRaCE   ON    THE    GRAND   INC. 

.OCATICN:  AS    °ER    PLAN 


HOLE   DESIGNA' 3'-  3H15-90 

DATE    COM=_E~ED  rE3R-A=v   5,    '3 

DRILLING   METHOD:  '08—     2    H5A 

CRA    SUPERVISOR:  K.    VASOERME-.-: 


DEPTh     STRATIGRAPHIC   DESCRIPTION    *  REMARKS 


ELEVATION 

AMS 


]ROUND   ELEVATION 


268.20 


MONITOR 

INSTALLATION 


SAMPLE 


268. 05 


SW(SAND)FILL.    some   sane,    little   gravel,    fine 
to    meoium    grained. .  well    graced,    aense. 
coobies.   moist 


-     3. 


Little   silt,    construction    material,    bricks, 
rocxs,    meaium    aense.   brown,    wet.    no   odot 
oroduct 
Rocks 


"'yesn.    black,    wooc,    wet.    very   slignt    coal    tar 
ooour.    no   product    or    sneen    present 


Ë 


-     6.0 


Ml(SILT),   little    to    trace   sand,    trace   clay. 
medium    grainec,   brown/black,   wet. 
odour,    water   discoloured 


"Wine    to   m 
\siiçrt    coc 


I 


SW-GW(SAND/GRAVEL).   some   sane,    some   grave 
mecium    cocrse    grained,    wei:    grcaec.    Drown, 
very  oense.    wet.   moderate   coai    tar   odour 
-\Dense.    moderate   cool    tdr    odour,    no   product     /■ 
END    OF    HOLE    &      7.47   m    BGS. 


262.41 
262. 10 


260.  73 


'0.0 


13.0 


ss 

2SS 
3SS 

4SS 

5SS 
6SS 


NOTES:            MEASURING   POINT  ELEVATIONS   MAY   CHANCE:    REFER    TO   CURRENT   ELEVATION    TABLE 
GRAIN    SIZE    ANALYSIS     C J        WATER   FOUND      SZ         STATIC   WATER   LEVEL     X 


STRATIGRAPHIC    AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


~^2„LZ~   NAME:    rORMER    GA^"   GAS   CO     SITE: 
-?C„ZC~   NO..        2057 

:jent  M  __RACE   ON    'HE   GRAND  INC. 

.CCaTiCN:  as  pER  plan 


HOLE    DESIGNATION:   GW7-9C 
DA'E   COMP.E'ED.      rE  =  ^AR~  9.    ■  : 
DRILLING   METHOD:      108mm     D  HSA 
CRA    SUPERVISOR-      K.     /ANDERMEUL 


DEPTH 
m    3GS 


STRATIGRAPHIC  DESCRIPTION   k.  REMARKS 


REFERENCE   ELEVATION   (Top   of   Riser) 
GROUND   ELEVATION 


ELEVA  T10M 

m    AMS 


269.560 
268  484 


MONITOR 

INSTALLATION 


SAMPLE 


*\> 


XM 


I 


o^co^sc 


SW(SAND)FILL.    some   sand.   1 1 1 tie   gravel,    fine 
to   medium    grdined.    dense.    coDDies,    brown. 

moist 


J- 


268.33 


0L(SiL~).    troce    fine   sdnc,   loose.    Diack,    wood 
cnips,   decayed   vegetction,  wet.   slight   cool   tcr 

OdOur 


6.0 


-     7.0 


SW(SAND),  some  sond.  little  grdvel.  fine  to 
cocse  gramec.  well  graded,  medium  dense. 
Drown,   slight    cool    tor   odour,    wet 


iML(SiLT),    trace    fine   Sana,    medium    dense, 

;^fOwn.     wet 

SW(SAND).    some    sond.    little   grdvei.    medium 
to   coarse   grained,   well   graaec,   medium    dense, 
brown,    wet.    very  slight    codi    tor   odour 

END    OF    HOLE    @      6.7-    m    BGS 


9.0 


3.0 


«4— c 


264.06 
2633 


262.08 
261.93 
261.  77 


SCREEN   DE'a:_S. 
Screeneo   interva:: 

4.61m    to  5.83m   BGS 
Length    -1.22m 
Diameter    -50.8mm 
Slot    #    10 

Material    -  Stainless   Stee 
Sand   pack    interval: 

2.44m    to   6.71m    BGS 
Material    -  Naturdi    Sdnd 


1SS 

2SS 
3SS 

4SS 

5SS 
6SS 


, , 


I 


>3C 


NOTES:  MEASURING   POINT   ELEVATIONS   MAY   CHANGE:    REFER    TO   CURRENT   ELEVATION    TA3^E 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND      SZ         STATIC   WATER   LEVEL     X      (14/03/9!! 


STRATIGRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PROJECT   NAME:    rORMER    GALT   GAS    CO     SITE 
=RO-ECT   NC.        3318 

CLIENT.  MILLRACE    ON    THE    GRAND   INC. 

.OCATION:  AS    PER    PLAN 


HOLE    DESIGNATION:  3Hi8-90 

DATE   COMPLETED:  "EBRL-AR-"   9.    "990 

DRILLING   METHOD.  108mm    ID   HSA 

CRA   SUPERVISOR:  K.    VANDERME__£'. 


DEPTH 


STRATIGRAPHIC   DESCRIPTION    tt  REMARKS 


ELEVATION 

m    AMSL 


GROUND   ELEVATION 


268  16 


MONITOR 
INSTALLATION 


•i»-°-0-   j 


SAMPLE 


7.5 


10.0 


12.5 


-     17.5 


20.0 


22.5 


25.0 


27.5 


30.0 


-     32.5 


SW(SAND)FlLL.    little   gravel,    trace   silt. 
medium    caorse   grained,    well    graded,    loose, 
brown,   moist,    no   odour 

Little   silt,    loose,    dark   brown,    wet.    no   odour 
Little   to   some    silt,    dark    brown    to   black, 
wet.    no   odour 
Trace   oroduct.    strong    coal    tar    odour,    sneen, 

yDICCK / 

SP(SAND),    trace    gravel,    fine    grained,    poorly 
graded,    very  loose,   black,    wet,    strong   coal    tar 
oaour   product  I 

Trace    to  little   gravel,    shell    fragments. 

Ibrown    to   black,    medium    dense,    wet,    coal    tar 

jodour 

SW-GW(SAND/GRAVEL).    some    sand,    some 
gravel    medium    to   coarse   grained,    well    graded, 
dense   brown,    wet,    no   odour 
|very  dense 

^uger    refusal 

END   OF    HOLE   @     8.08   m    BGS. 
NOTES:    1. Contamination    approximately  4.57 
to   6.4m   BGS. 


£2 


262. 98 
261.  45 
260. 08 


ss    S 


2SS 
3SS 

4SS 

5SS 
6SS 
7SS 

8SS 


35 
>5C 


NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE:    REFER   TO   CURRENT   ELEVATION    TABLE 
GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND      2         STATIC   WATER   LEVEL     X 


STRATIGRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


PROJECT   NAME:    FORMER    GAIT   GAS    CO.    SITE 
PROJECT   NO.:        3313 

CLIENT:  MILLRACE    ON    THE    GRAND   INC. 

LOCATION:  AS  PER   Plan 


HOLE    DESIGNATION:   BH19-9C 
DATE    COMPLETED.      "E3R^ARV    7.    !< 
DRILLING  METHOD:      108~~     3    USA 
CRA  SUPERVISOR:      K.    vanDERmE_w 


DEPTH 

m   BGS 


STRATIGRAPHIC   DESCRIPTION    it  REMARKS 


GROUND   ELEVATION 


ELEVATION 

m    AMSL 


268.17 


MONITOR 
INSTALLATION 


iP 


SAMPLE 


SM(SAND)FlLu.    some   sand,    some   silt,    little 
grovel,    trace   clcy.    fine   groined,    poorly 
groaea.   loose,   brown,    very  moist 


5.0 


7.5 


10.0 


SP(SAND).    little    silt,    trace   clay,    fine 

groined,    medium    dense,    brown,    wet,    no    odour 

or    proauct 

Dense 
-\MeCmm    qrç;nec r 

Sm(SAND).    little   silt,    fine   grained,   poorly 
~\  graded,    medium    aense.    brown,    wet.    no   odour     f 
~]\Tnin    cloy  seom    pt    6.55m    BGS.   no   odour jr 

SW-GW(SAND/GRAvll).    some    sand,    some   grovel, 
I  medium    coarse   grained,    well    graded,   medium 
Idense,    brown,    wet,    no    odour 
|Very  dense 


END    OF    HOLE 
NOTES:         1. 


§>      7.62    m    BGS. 
Auger   refusal    at    7.62m    BGS. 


-     12.5 


-     15.0 


7.5 


20.0 


-     22.5 


25.0 


27.5 


30.0 


32.5 


265.28 

265.27 


2-' 


262. 5  J 

26I.JJ 

260.55 


ISS 

2SS 

3SS 
4SS 

5SS 
6SS 
7SS 


NOTES:            MEASURING   POINT   ELEVATIONS   MAY   CHANGE:    REFER    TO   CURRENT   ELEVATION    TABLE 
GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND      2         STATIC   WATER   LEVEL     X 


STRAT1GRAPHIC   AND   INSTRUMENTATION   LOG 
(OVERBURDEN) 


=>ROJECT    NAME:    rQRyER    GAL'    GAS    CO.    SITE 

=  3CïCT   NO.:        3318 

CLIENT  MIL-RACE    ON    THE    GRAND   INC. 


IATICN: 


AS    PZ?    pLAN 


HOLE    DESIGNATION:  BH20-9G 
DATE   COMPLETED:      rE=RwA=  -    B.    'S3G 
DRILLING   METHOD:      'OS--     D    -SA 
CRA   SUPERVISOR        K.    VANDERMEULEN 


DEPTH 


AAs£noit 


7.5 


10.0 


22.5 


-     27.5 


STRATiGRAPHlC   DESCRIPTION    k  REMARKS 


ELEVATION 
AMSL 


]ROUND    ELEVATION 


Sw(SAND)FiLL.  some  sana.  little  grave!.  In 
to  medium  groined,  well  graded,  coDDies, 
medium    dense.    Drown,   moist,    no   odour 


SP(SAND).    some   sond.    troce   silt,    tine 

grained,   poorly  graded,    loose,    brown,    moist. 

no   oaour 

Product   (2.54cm)   at    5.79m   BGS..    sneen. 

strong    coc!    tor    odour 
~\Sneer.    strong    coci    tor    odour 

SM(SAND).    some    send,    some    silt,    fine   grained. 

poorly  graaec.   brown,    dense,    wet,   slight 
\cool    tor    ooour 

SW-GW(SAND/GRAVEL/.    some   sana.    some   gravel. 
(meaium    to    coarse   grained,    well   graded,    medium 

dense,    brown,    wet,    no    odour 

END    OF    HOLE    O      7.62   m    3GS. 
NOTES:         1.      Auger   refusal    at   7.62m    BGS. 


268.28 


268  13 


265.23 


267.  42 
260.66 


MONITOR 
INSTALLATION 


32.5 


SAMPLE 


'SS 
2SS 
3SS 

4SS 

5SS 
6SS 
7SS 
SSS 


S. 


9 

20 
>3C 

>50 


NOTES:           MEASURING  POINT  ELEVATIONS   MAY  CHANGE:    REFER   TO   CURRENT   ELEVATION    TABLE 
GRAIN    SIZE    ANALYSIS     C J        WATER   FOUND      3Z         STATIC   WATER   LEVEL     3E 


STRATIGRAPHIC    AND    INSTRUMENTATION    LOG                                   ;.-o<; 
(OVERBURDEN) 

PROJECT   NAME:    FORMED    GAlT   GAS    CO     SITE                                                       HOLE    DESIGNATION:  BH21-9C 

PROJECT   \C.        33'S                                                                                                       DATE    COMPLETED:      rE3RUARv   7.    :590 

CLIENT:                     MILLRACE    ON    THE    GRAND   INC.                                                   DRILLING   METHOD;      108mm    ID    HSA 

LOCATION:              AS  Pl?   plan                                                                            CRa   SUPERVISOR:      K.   vanDERmEulEn 

DEPTH 
m   BGS 

STRATIGRAPHIC   DESCRIPTION    tc  REMARKS 

ELEVATION 

m    AMSL 

MONITOR 
INSTALLATION 

SAMPLE 

u 

u 

B 

E 

R 

A 

T 

E 

N 

u 

GROUND   ELEVATION 

268. 16 

-  2.5 

-  5.0 

~\AsDr-ct                                                                                   f 

SW(SAND)FlLL.    some    Sana,    little    gravel,    trace 
to   little    silt,    fine    to    medium    groined, 
cobbles,    construction    material,    well    graded. 
very  dense,    brown,    moist,    no   odour 

263. 0? 
264.50 

264  JS 

2 

cessas* 

•—CONCRETE 

SURFACE    SEAL 

™ — 20Jmm« 
BOREHOLE 

• BENTONITE 

GROUT 

1SS 
2SS 

X 

X 

28 

'"  '^  vi 

SW(SAND).    some    sand,   lit  tel    grovel,    fine    to 
coarse   grainea.    well    graded,   medium    dense, 
brown,    wet 

-  7.5 

-  10.0 

261  76 
260.84 

259.17 

•.';•'•■ 

3SS 

4SS 

5SS 

X 

X 

X 

>5C 

69 
>50 

ML(SILT).    trcce    send,    trace   clay,    fine 
■\grained.   c i i a t e r- : .    very  dense,    brown,    wet             f 

SW-GW(SAND/CRAVEL).    some   sand,   some   gravel. 
..  fine   coarse   grained,    well    graded,    rock,                    _ 
\  brown,    wet,    no    oaour    or    product                                 / 
\No    odour    or    product                                                           / 

\Auger    refusal                                                                           / 

END    OF    HOLE    @      8.99    m    BGS. 

-      12.5 

-     15.0 

-      17.5 

-     20.0 

-     22.5 

-     25.0 

-     27.5 

-     30.0 

-     32.5 

NOTES:           MEASURING   POINT   ELEVATIONS   MAY  CHANGE;    REFER   TO   CURRENT  ELEVATION    TABLE 

GRAIN    SIZE    ANALYSIS      C J        WATER   FOUND      2         STATIC   WATER   LEVEL     X 

LOG  OF  BOREHOLE  No. 

: 

ppoptpty 

inr.Tir,!.     16C     WATCH     STP.EET    NORTH 

c*.-»»  :dce. 

ONTAPIC 

BDBrsr.riiTF      1SS4.:C.04             i\,.:\»fi         = 

E 

Ri-ioiur.  MFTHnr,     CONTINUOUS    FLIGHT 

HOL 

.:■■' 

TE 

•    AUGERS 

TEC 

HMI-IAN      B.K-S 

iAXH.ES 

5kF«i  STUEXCTH  C, 

LIOL 
ri«s 

OL.W.T ., 

. 

! 

1     ..  _, 

K  LIMIT wt 

OtTTX 

OtS*  «IHm\ 

j           \ 

t 

ÏÏ 

OYNAMICCOWE  ItKETHtlt*      • 

nmt  iv  »novv 
.  \n •>  m  *ais 

5  ,                            ILOWJ/FOOT 

■  '   |            JO         "0          »0          in 

»• 

.      . 

OOL--0  CLEV.T10».         BBC.  4 

• 

res  rpvrrvi 

\     ASPHALTIC    CONCRETE 

>>v 

8?5 
670 

9 

6 

16 
6 

26 

14 

21 
79 

I. 

F  ::.;.:    Mediu-    sand,  some 

aravel    to    S    in-    diameter 
damp 

becoming- black    silty    sand, 
some    to    a    trace    of    nravel 
some    slag    fill    moist 

SS 

• 

JL 

: 

SS 

• 

\ 

} 

X 

s.  : 

: 

SS 

D 

4        SS 

< 

> 

12.0 

1/ 

!:    Compact    Drown   medium 

r  a 

r    i 

<t  ! 

sand,    wet 

2!^ 

860 

\ 

SS 

encountering    grey    brown 
clayey    silt    layers    to    1    in. 

thick,    wet 

G 

SS 

i 

>- 

i 

1 

19. C 

?    1  SS 

1 

A\ 

sl  1 

SAÀVEL:    Very    dense    brown 

~o~ 

< 

'r  A 

gravel    and    coarse    sand, 
trace    of    silt,    wet 

855 

IB 

SS 

w 

;•!■  3 

Upon    complet io 
of    dn  1  1  ing.    n 

Borehole    terminated    at 
27.3    ft.        Auger    refusal 
at   possible    boulder  or   bed- 
rock 

at    13. 3    ft. 

!   i 

- 

| 

, 

1 

l              I1           1              . 

NOTU 

CHtCkUll         /I'll 

ffi«!i"l!l    or 

T  M  1 

«il 

OC 

ATlt 

N     O 

'    CO 

Nil 

Tl  w 

C    CN 

CIS 

[  t  •  s 

" 

O  « 

LOG  OF  BOREHOLE  No. 


NEWLANDS    TEXTILES    .INC.     PROTPTV 


LOCATION       IM    WATFP    strft-    NORTH.     CAMBRIDGE,     cntaric 
BORING  METHOD     CONTINUOUS     FLIGHT    HOLLOW     STE^    Al/GEPS 


BORING  DATE     ■  ?94 .  ::    o; 


E-.GIV 

TECH' 


SOIL   »IOHll 


CHOUND  tLtVAllO--  878.9 


TILL:  Dark  brown  and  brown 
siity  sand,  and  aravel  to 
1  in.  diameter,  damp, 
occassional  concrete  and 
slag  pieces 


soslj. 


ORGANIC    SILT:    Very    loose 


M 


black    organic    silt,    wet 


SAND  :     Loose    dark    grey    and 
black    medium-fine    sand,   some 
organic    shells,    wet 

errrffwtennc.    brown    peat 


GRAVEL:     Dense    to    very    dens* 


brown    gravel    to    lh    in. 
diameter    some    coarse    sand, 
wet 


'Si 


BIS.. 


orehole  terminated  at 
«2.5  ft. 


After  sample  10 
ree  -ater  at  .1 .  ', 
'..     inside  a-jners. 


l'r>or  c-mplet  ion 
cr  drilling,  pp 
'rec  water,  rave 


■*c"'ts  Power  augered  to  42.  5  ft.,  no  samples  taken  Mlov  30.2  ft.,  soil  description 
based  on  auger  cuttings  and  observations  during  drilling. 


kta»  <Vif- 


@ 


UtMIII     OF     TH€     AilOCIATlOX     OF     COMIL'LTINC    ï»CI»tH!     O  »     C  A  s  A  0  • 


LOG  OF  BOREHOLE  No 


NEWLANOS     TEXTILES     INC     PROPERTY 


UXaTION     1*0    WATER    STREET    NORTH 
BORING  METHOD      CONTINUOUS     FLIGH 


DFPTX 
ft. 


r.iouxo  tu* 


FILL:  Brown  silty  sand  an 
gravel  fill 

encountering  black  cinder 
fill 


eneounterino  black  cinder 
fill  and  black  coarse  sand 
and  oravel  to  1  in.  diamea 
some  brick  rubble,  wet 


ORGANIC  SILT:  Loose  blac 
organic  silt,  wet 


| SAND:  Loose  grey  medium 
f  ine  sand  some  oraamc 
shells 


GRAVEL  :  Very  dense  grey 
gravel  and  coarse  sand,  wet 


Borehole  terminated  at 

2  ft.   Auger  refusal  on 
possible  boulder  or  bedrock 


i.CCtu»»         KK?. 


©«twits   or   thi   .uoruTiON  or   comt.-t.Tiwc,  I'lCixttn  or  c**.tn- 


10 
LO 

■Vial     NEWLANOS     TEXTILES     INC. 

PROPERT 

LOG  OF 

BOREHOLE  No     « 

-»Tin«.     160    WATER    STREET    NORTH 

CA^ORI 

c-:r 

.     ON 

fARIC                                 RDRISf.  riAll 

Jjaia^Ji.        iv 

iv     .        =    •  .0 

BORING  MtTHOD      COS'TTNUCl.'g     FLIGHT 

HOLLOW    STF 

LX2S. . 

IIMl      »\        "     '     = 

nu   noun 

Sawpl 

s 

SMf  At  STRCNCTH  C, 

.  1  uouid  i  «n - 

0K*ru  I 

jjlji 

s 

WTCI  i-onrtvT •                       .       „    ..-,s 

NETIaTIO*  TKS1 

; 

S'lBOalC   ' 

.v      ■  ,«..,.« 

f  t  - 

HLO»*  fOOT 

Lr-K-NOI  H  V  »TK)K         6  "9  .  1 

FILL-     Brown    silty    sand    and 

6 
5 

13 

5 

8 

15 

M 

grave  I.     mois; 

becoming    red    brown    medium 
sand,     moist 

: 

SS 

B7S 

i     ; 

/ 

670 

: 

SS 

; 

é 

\ 

\ 

1 

A 

o      t 

\ 

3  1  ss 

"becoming    Black    sand    and 

BfiS 

ORGANIC    SILT:    very    loose 

1+ 

4    |  ss 

■ 

J 

black    organic    silt,    moist 

1 

1 

5 

SS 

p>".  : 

SAND:    Loose    darn    nrey 

Rsn 

« 

SS 

a 

medium    sand,    wet 

fi^S 

• 

SS 

^ 

P£AT    ANL     5AND:      Loose     brown 

*V/N' 

peat    wïtn    medium    sand    lèvera 
wet 

2  3.0 

0~ 

gravel,    wet 

(I'M 

1 

! 

| 

m 

R4S 

* 

840 

40.  C 

M"i 

SAND:    Very   dense    brown    sand 
wet 

1 

830 

V 

825 

cf    dr 1 1 1  inc.     free; 

| 

1 

ca\f    *•     21.0    f t . 

| 

I 

820 

| 

dr :  1 1 ine .     free 
wa ter    at     11.9     ft 

cave    a •      ;  7 . Q     ft. 

1 

60.0 

Borehole    terminated    at 
50.0    ft. 

1 

"OTIS    -                                                               ,  -      -      - 

Power    «ugered    to    60.0    (t., 
based    on    inner    cactinqi    and 

no    twclti 
observatio 

take 
ns    d 

i    below   21. S    ft. ,    soil 
jnnq    drilling. 

description 

"CCvCD  •>         '  «   0 



(S)  m  r  m  ■  e  « 

r. 

( 

«  <i 

or 

ATI( 

N     O 

F    CO 

HSU 

.TIN 

C     ÉN 

C 

N 

E  £  •  «    "f 

:  «  v  a  n  • 

10! 

LCX 
BO 

LOG  OF  BOF 

u.uc     NEWLANDS    TEXTILES     INC.     PROPERTY 

EH 

JOB 
ENC 

OLE  No      : 

•  Tiniu     160    WATER     STREET    NORTH.     CAMBRIDGE.     ONTARIO 

BORING  DA 

tf      '«m       n     r>« 

INFER             R.K.B 

ïiNr.  MFTHOt)  .CCNTl^LQi:.1    r'-l^tiT    i::— Jh    STf.f.    AUfiERS 

HViriAN       =      •       5 

SOIL    HIOHll                                                                           S.-'LtS 

SHEaH  STItNCTMC,                         .  1    UOlilOLIMTT »•. 

DFTTM 
ft  . 

C 

OLSOIfTlOV 

i  1 II 

it 

V 

il 

DYNAMIC  CONE  HNlTHAnO.»      • 
n  AXDaID  »[K[Tt*T10«  TT-ST  • 

»10«S'FOOT 

:        «o         mi        la 

T              »               »l 

O'-  II      . 

»Atf  «rovrrvi  -. 

CKOUNOCLfVATIO*       678.3 

- 

FILL;     Brown    silty    sand    and 

R7S 

8 

4 

32 

19 
18 

18 

7 

10 

/ 

gravel    to    IS    in.    diameter, 
some     briCKS.     moist 

'. 

SS 

870 

P 

: 

ss 

i 

| 

X> 

ORGANIC    SILT:V-    loose  du.  vrey 

»    0 
ù  ' . 
'.'0 

865 

10  .  0 

uiysult. — ill-,    moist 

GRAVTL:     Dense    grey    Black 

4 

fs 

y 

v< 

gravel    to    lh    in.    diameter 
trace  ^limestone  .    some    silty 

-n  sang        

becomina    wet 

Y 

} 

i 

i 

:;.  s 

860 

5 

ss 

* 

SS 

J 

i — L 

ii 

\   siltV     CUV,     W.T.P.L.               J 

SILT:     Compact    light    brown 

855 

- 

ss 

J 

SAND:    Compact    brown    medium 
tô    Fine    sand,    wet 

J. 

it.  « 

e 

ss 

R 

SILT:    Compact    brown    with 
rust    staining    silt,    moist 

1  ^ 

24  .0 

SAND:     Compact    brown    fine 

' 

sane.    wet.    some    limestone 
gravel 

9 

ss 

T- 

c. 

26  .  C 

CRAVEL:     very    dense    Drown 
gravel,    wet 

O     C 

845 

J 

12.0 

SAND:     Very    dense    brown 

gravel,    wet 

840 

835 

Upon    complet i 

water    at    12.5 

1 

Borehole    terminated    at 
42.5    ft. 

2S    nowt»    afte 

drilling    free 

cave    at    13.5 

1    1    ! 

! 

NOTIJ 

*    Suspect    low    *N"    value*  caused  by    excessive   differential 
hydraulic    gradient. 

Power    augered    to    42. S    ft.,    no    «amples    taken    after    27.}    ft.,    soil    description 
based    on    auger    cuttings    and    observations    during    drilling.                                                           chickus>      /  'e Jp- 

®M(, 


Sf  ■   or   ti 


iltOCIATIOK    Or    CON1LLTINC    EMCINtEtS    01 


LOG  OF  BOREHOLE  No      6 


IOB  NAME      NFWLANnS     rrX-TTC      •■■-         --   --rg-v 

location    ifeC   water    S1BEEI   HflBIH      CAaaaUCE nvTARtn 

boring  method     fOMT t si;c::c    r:.:r,HT   "?:  •  'u    <;-«-*»   Airrroc 


boring  date  LStBJ    I  n    H3 


EVCIVEE5 
TECHNin 


OlSCniPTTOV 


I  CROC  KO  tL£v»TIOv 


F ILL:  Black  and  dark  brown 
si.ty  sand  topsoil 


SAND  :  Compact  light  brown 
silcy  sand,  some  rust  stain- 
ing, trace  of  oraanics, 
moist 


"becomir 
med lum 


dense  light  brown 
and.  some  gravel 
diameter,  damp 


becoming  very  dense  grc\ 
medium  to  coarse  sand. 

moist 


SANDY  SILT: 


sandy sTTt , 


Compact  brown 
wet 


GRAVEL:  Very  dense  brown 
gravel ,  wet 


SANS   Very  dense  brown  sand, 
■wet 


Borehole  terminated  at 
5  ft. 


££. 


After  sample  6 
free  water  at  18  J 

f t .  inside  augers . 


Upon  completion 
c  r  ....  ne   no 
free  watet  .  cavj 
at  14.0  ft 


NOTts  Power  augered  to  42.  S  ft.,  no  samples  taken  below  25.5  ft.,  toil  description 
based  on  auger  cutunu  and  observations  during  drilling. 


©MEMltl    Of    THt    ASSOCIATION    OF    CONSULTING    ENGINEERS    OF    CanaOa 


je£_ 


JO 

so 

W1U,    NEWLANDS    TEXTILES     INC.     PROPERTY 

LOG  OF  I 

iOREH 

..  .  .       JOB 
.       .        FNC 

OLE  No      " 

-.yi/-,..     L60    WATER    STREET    NORTH.     CAMBRIDGE.    ON" 

PARIO 

SORING  DATE   12 

8» .  ;:   os 

I'v.uf»"!'     ::•.-: '.l-O'js    r-_:_   -   ••::'->   ?TE"   A'_\ 

:-ps 

AN        -      -      = 

son.  ■•ohu                                           iamhu 

!Kt»« 

STftEHGTMC.                      • 

HaJTIC  Linn ». 

orrrn 
ft. 

1    - 

DISCSIPTION                                             Î 

1 

«  1 

l\ 

DYXA 

iiccoHt  nnrriATioH    • 
ako  WNcniAnoN  rtsr  • 

•  LO»S  fOOT 
j          10          U>         M 

.. 

0»SI  •  >.  «no-.  S 

Z 

* 

V 

c«oi;nd  iir*  ation       86  3.9 

g 

seo 

6 

sand,     trace    Dlac    organic*, 
moist 

f 

. 

££ 

1 

! 

S    ; 

6  75 

;  |  ss 

1 

c 

SANC:     Loose    red    brown  med:_- 

8 
5 

34 

85 

39 
51 

) 

to    tine    sand,    damp-moist 

9  .  C 

3 

SS 

encounterina    some    gravel              e 

870 

4    1  SS 

1 

vL 

:: .  c 

sjKAVL-:     ^ery    dense    brown 
grave  1    and    coarse    sand. 

damp 

becoming    wet 

5    ISS 

1 

865 

■^ 

6    |  SS 

p 

/T 

I 

■  -  p 

7 

SS 

et 

860 

21.0 

8        SS 

^ 

After    sample    8 

S ANC      Very    dense    red    brown 
coarse    sand,    some    oravel    to 
1    in.    diameter,    wet 

free    water    at 
17.0    ft.     inside 

R5S 

, 

J  U  -   J 

gravel.    wet 

.  (  v 

850 

31.0 

Uoon    completion 

IScrenole    terminated    at 

of    drill  mo  .    nc 

31.0    ft.       Auger    refusal    on 

1      1 

at    16.5    ft. 

possible    Boulder   or    bedrock 

1 

1 

1 

1 

1 

•  « 

i 

1 

■ 

1 

L 

m 

| 

Power  augered  to  31.0  ft.,  no  samples  taken  below  21.5  ft.,  soil  description 
based  on  auqer  cuttings  and  observations  during  drilling. 


CHUim»»  '• 


% 


(  M  I  E  I    o»    'HI    ASSOCIATION    OF    C0N1LLTINC    E  K  C  1  "  C  E  ■  S    O  '    C  a  n  a  0  < 


LOG  OF  BOREHOLE  No   10] 


JOB  name     PROPOSED  MILL  RACE  CONDOM  I  MUMS 

i«,.ri„.    water  Street  North,  Cambridge.  Ontario 


BORING  DATE   1986.04.18      t^GI^H 


BORING  METHOD 


Continuous  Flight  Hollow  Stem  Augers 


DtSitlPTION 


•  no*     B  ~  B  .  3 


:STttNCTHCv  .   I     L'CLIO  LlWa 

|    'I.ASTIC  LIMIT 

ATT»  CONTENT. 


»10«S'FOOT 


TILL:   Asphaltic  concrete 
pavement  over  reddish  browi 
darn  brown,  and  black 
mixture  of  lilt  and  «and 
with  ioim  gravel,  trace  of 
brick  and  organics.  moist 
to  saturated 


ill 


SAND  AND  GRAVTL:   Dense  to 
very  dense  fine  to  coarse 
sand  and  gravel ,  saturated 


.Ç.Î 


becoming  coarse  sand  and 
gravel 


Borehole  terminated  at 
31.0  ft. 


>i^ 


y 


t 


\. 


X 


\ 


TPT 


h  J^ 


I      ! 


Borehole  becomi-g 
wet  after  samc^e 
5. 


Blowback  inside 
augers  at  J5.0 
f t . ;  began  wash- 
boring. 


Lpor.  completion 
of  drilling, 
borenole  caved 
tni    water  level 
at  11.0  ft. 


®«EMttl    Of    THF.    ASSOCIATION    Of    CONSULT  INC    ENC  IK  C  E  *  J    or    CaxaOa 


# 


LOG  OF  BOREHOLE  No  102 


10»  NAME     PROPOSED  MILL  RACE  _CONDOMI  NUJMS 

IOC  »Tio>-     Hater  Street.  North,  Came  r  idoe  ,  Ontario 
it  Hollow  Stem  Augers 


IV.IUTF  _L9!6_L°i_-_;e  ►>■'■ 


BOBiNC  METHOD        Cont  muous 


tousD  m»»no*  8^9  .  0 


.2.8 


FILL:   Asphaltic  concrete 
pavement  over  brown  and 
dark  brown  mixture  of  silt 
and  send  with  some  gravel, 
trace  of  organics,  moist 


SAND:   Very  dense  brown 
fine  to  coarse  sand  with 
little  gravel,  saturated 


becoming  medium  to  coarse 
sand  with  little  gravel, 
saturated 


i  ■  ■  ■ . 

3 


Borehole  terminated  at 
31.5  ft. 


flJLi 


£11 


111 


11 


11 


*    umifi    Of    THE    «llOCUIlO»    Of    COHSULTKC    (»CI»!!H    O'    C. 


10 
BO 

rnauF                   PROPOSED    MILL     RACE 

CONDOMI MI U"S 

o 

LOG 

OF 

BOREH 

;2             F\r 

OLE  No  1C3 

-iTins                water    Street    North.    Cambridge.    Ontari 

RORISC  D 

1TF      1986.04. 

im  m  C      Ml  to-e  .  1 

Risr.  MFTiinn    Continuous    Fliçht    Hollow    Stem    Augers 

rttlisif  v-    -,     -e.i, 

SOIL   PtoriLt                                                                   S»«fLES 

>»F  »«  ST>ENCTHC, 

Liono  Llur -. 

H.ASTKT  \.mn *, 

»»nm  costt^t • 

s  j 

\ 

5 

#  > 

.NO  «1  «.Hi 

Dtrrx 

niKHIPTlOV 

oywamic  cone  fENETm*no*«    • 

STajiDaIO  PE«ET>AT10N  TEST  • 

•  LO»VFOOT 

10           «0            -Ù           11 

v„"' 

rovn  m  • 

:3 

(.«CMJSO  Ell>  aTIO«.        879.9 

- 

TILL:       Brown,  llçr.t    brown, 
and    red    mixture    of    silt 
and    sand    with    some    gravel, 
occasional    cobbles    and 

1 

1 

t 

875 

i< 
11 

s 

13 

6 

11 

23 
21 

119 

105 

.  1      1 

9 

•• 

Borehole    becorirc 
wet    after    sam-,e 
5. 
U2\ 

Blowback    inside 
augers    at    25    f t . 
began    washbonng. 

Upon    completion 
of    drilling 
borehole    caved 
to    19.5    ft.    and 
water    level    at 
10.5    ft. 

JL 

ss 

! 

870 

: 

SS 

• 

• 

c 

becoming    brown    and    dark 
brown    silty    sand,    some 
gravel,    very   moist 

3 

SS 

^ 

865 

i 

SS 

• 

• 

X 

V 

TTTi 

coal    inclusions    below 
12.5    ft.    with    strong    oil 
smell,    saturated 

s 

SS 

i 

\\ 

860 

6 

SS 

., 

17.0 

.SAND:       compact    black    ailty 
sand,    trace   of   shells   and 
organics,     strong    oil    smell, 
saturated    (possible    fill) 

855 

2 

SS 

p 

k____ 

c 

23.0 

- 

SAND    AND    GRAVEL:       Compact 
to   dense    grey    fine    to 
coarse    sand    and    gravel, 

saturated 

•-." 

850 

B 

SS 

I 

i 

8<5 

9 

SS 

— <rr 

0 

\ 

36.0 

10 

SS 

b 

Borehole    terminated    at 
36.0    ft. 

i 
1     1 

s1 

___ 

! 

'1 

— 

1 

! 

•rt 

1 

1     1 
I     1 

NOTtJ 

CHtCktOt»        C/A- 

,Mi,„.                                                     ®    «EMI»    O»     TKF    A!lOCI*TI0*     Ol 

CONSULTING    lNCINECIS    Of 

CANAh.                                            ffn 

LOG  OF  BOREHOLE  No  ;:«. 


PROPOSEE  MILL  RACE  CONOOM1  N  TOMS 

water  Street  North.  Cambridge.  Ontario 


Rnnrv.f,  run 


BORi^C  utniOD  . 


.ont  muons 


Flight    Solid    Stem    Augers 


»sriif  tion 


FILL:   3.C  in.  concrete 
slap  over  fine  to  medium 
sand,  some  gravel,  trace 
silt,  moist  to  saturated 


SAND:   Compact  grey  coarse 
sand  with  little  gravel, 
strong  smell  of  oil, 
saturated 


SILT:   Dense  Drown  sandy 
silt,  trace  gravel, 
saturated 


Borehole  terminated  at 
16.5  ft. 


ilSJ. 


Pgopoaed    «ewe  I 
invert:    leuei 


H 


Borehole  oecc- 
wet  after  sa.-; 


Upon  complet 10 
of  drilling, 
borehole  caved 
at  8.0  ft.  wit 
no  free  water 


O'CCltO  »>   ^sR- 


<*r    U  I   u  I  E  I     O  »     THf     IIIOCHTIOV     OF     CONSL'ITINC    .CNCINCCIi    O  '     C  »  N  «  0  • 


2 


LOG  OF  BOREHOLE  No    105 


PROPOSED    MILL    RACE     CONDOMINIUMS 


water    Street    North,     Cambri 


BORISC  METHOD  . 


Continuous  Flight  Solid 


doe.  Ontario eORisr.  daT,  _1986;£_4  :  £• 

.  Hollow  Stem  Augers 


1 1  p    ...    .literie: 


SMf  ar  stkfncth  c. 


Lior 

D  i  rwrr 

- 

n.»s 

nc  liwi 

»«r> 

t  rosi 

* 



•• 

» 

- 

TILL:  Brown  mixture  of 
fine  to  coarse  sand  witr 
gravel,    moist 


m  10.0 


SAND  AND  GRAVEL:   Very 
dense  brown  fine  to  coarse 
■and  and  gravel,  damp 

Becoming  medium  to  coarse 
sand  and  gravel,  saturated 


SAND:   Dense  brown  silty 
sand,  occasional  clayey 
silt  seams,  saturated 


Borehole  terminated  at 
17.0  ft. 


Sfi. 


oiti)    «ewer 
i-vel 


1 


I  I 


- 


Upon  completion 
of  drilling, 
water  level  at 
13.5  ft.  inside 
augers. 

After  removing 
augers,  borehole 
c»vei    to  3.0  ft. 
with  no  free  water 


J I i L 


®«<»lll    Or    TMf    ASSOCIATION    or    CONS  CITING. ENGINEERS    OF    CavaOa  (/ 


m.wiui              PROPOSED    MILL     RACE 

CONDOM  N 

IL'MS 

LOG  OF 

BOREHOLE  No  106 

,OT>r,nK           «««    Street    North. 

Cambr ldge . 

Ontario                        tvwivr.  tiaTI       1986.0*    :: 

m    S'.:;frs 

ini  p  o     j-     M.t:-e. 

BO 

ladL-Stc 

mm,    ,-.     :      Kei: 

SOIL    *«0>  11 

S.vms 

Mil*!  STRFNGTHC,                         .1     I'Ol  10  L'**tT .. 

OFSCtlPTIOS 

i 

- 

[ 

t 

kIK    I    nit  At      | 

i> 

OV~«»1CCO»€  PtNETIATIO»      • 
STANDARD  PÉNÉTRATION  TUT  • 

«IO»«OOI 

ctOLso  [Ltv.no»     8  7B.: 

»  au  a  •  as 

FILL:       2.5    in.     concrete 
slat    over    brown    clayev 
silt,    with    some    sand    and 
gravel,    very    moist 

ê 

R-"i 

10 
14 

30 
19 

IS 

• 



22 

C 

<; .  c 

870 

SAND:       Compact    brown    and 
light    brown    siltv    sand, 
occasional    silt    seams, 
very    moist    to    saturated 

22 

• 

Proposed    sever 
invert    level 

3 

; 

ss 

• 

i 

22 

«- 

C 

Borehole    Decor: 

865 

J 

wet    after    samp. 

1! 

c 

S^ 

« 

0 

.  .    . 

Borehole    terminated    at 
17.0    ft. 

j 

1. 

Upon    completion 
of    drilling, 
borehole    caved 

at    12.0    ft.    wit 

water    level    at 

11.0    ft. 

1 

1 

!    1    ! 

| 

1 

M 

| 

sa 

. 

| 

1 

1 

•«OTIS 

.     ,  ,                                                                                     citckco  •'     £j  A- 

nti.iw                                    ®»!"iii   or 

T  H  t     AliOt 

ATIOH    or    CONSULTING    OCIMtH    n  1    r  «  n  «  n  «                           ^y 

JO 

10 
BO 

«sauf                 PROPOSED    MILL    RACE 

LOG  OF  BOREHOLE  No..;; 

CONDOMINIUMS                                                                                                                               ...  „               flf,     r 

r.Tir».               hater    Street    North.    CamOridoe.     Ontario 

boring  riATF    1986.04.2:              ,^ 

-        

aisr.  «FTurin      Continuous    Flight    Hollow    Stem    Auoers 

■iisii  IA-.  :     *»  :  :  . 

SOIt    «Ol  III                                                         I            S««H.LS 

SHL««  STUENCTH  C„ 

|     LIQUID  UNIT *L 

H.ASTIC  Llwn ». 

Df  snifTio-* 

OFfTN  | 

| 

» 

j   _„ 

7           - 

»  > 

DYNAMIC  CONF  »fNET«»nO>.      • 

standaud  UNtrnAnON  tut  • 

»lO»S'FOOT 

JO          «0          «o          in 

j    »«Tt«  COI.TTT » 

1      *'                  *                   »L 

-■Ol  NDN*Tf« 

oisf»  .mom 
0    '"""■s 

CHOI  >-0  t  L  >  v  «rio1-      89S  .  6 

N.TF1  rpwi  M  - 

TILL.       Dark    brown    and 
brown    mixture    of    silt    and 
sand    with    little    gravel. 

1 

890 

1 

30 
6 

6 

19 

16 

11 
14/ 

1 

l 

G 

Upon    completion 
of    drill  ins  . 
borehole    caved 
to    24.0    ft.    with 
no    free   water. 

asphalt,    concrete,    brick 
and    coal,    moist    to    very 
moist 

1 

S  S 

: 

SS 

i 

\ 

ees 

: 

ss 

_A. 

SS 

« 

1 

!    1 

880 

5 

SS 

/ 

L 

;0 
\ 

875 

U .  o 

SILT:       Compact    reddish 
brown    sandy    (lit,    moist 
to    wet 

6. 

SS 

"U 

it 

a 
'i     . 

| 

«70 

invert    levfri. 

7 

SS 

S    in 

»    bounci 

>9 

0 

27.0 

Borehole    terminated    at 
27.0    ft.    upon    meeting 
refusal    to   auger   on 
possible    bedrock 

:                  | 

1 
1 

. 

!<X 

I 

IS 

NOUS 

CHECKED»'          ^jKr- 

M^,,,.                                              ®   HEMIEI    Of    TMf    ASSOCIATION    OF    CONIUITINC    ENCINI 

E  «  S    OF    CanaOa 

LOG  OF  BOREHOLE  No.  106 


B.UA.  RACt.CONDOSiiiitfiS. 


108  NAME   . 

LOCATION  water    Street    North,     Campridqe.    Ontanc 

80R1NC  METHOD       Continuous    Flight    Sohi    >    ho!  lev    ;-,gr    ; 


IOB  ■•  »    r       i  " 


son 


C»OU«0  UFVAriO* 


TILL:   16.0  in.  concrete 
slab  over  brown  mixture 
of  fine  to  coarse  sane  and 
gravel,  little  silt,  moist 


ORGANIC  SILT 
grey  organic 


Stiff  dark 
lit  with 


^j  sand  seams,  wet 


■=J 


SAND:   Compact  dark  grey 
fine  to  medium  sand,  trace 
of  organics,  strong  smell 
of  oil ,  saturated 
^possible  fill) / 


3 


Borehole    terminated    at 
16. S    ft. 


LigtrD  LfMrr 

FLAJTIC  LIMIT. 
»«TT»  COVTE" 


ILOWS'FOOT 


BrarifflBsrl    «s»  nr 

lnwert   ileval 


0 


Borehole  becoming 
wet  after  sample 


Upon  completion 
of  drilling, 
water  level  at 
8.0  ft.  inside 
hollow  stem 
augers 

After  removing 
augers  borehole 
caved  to  2.0  ft. 
with  no  free 
water. 


% 


KtMIII    or    THC    AilOCIATION    Or    CONSULTING    (NCIKtHS    OF    C  a  »  a  D  ■>  f/ 


LOG  OF  BOREHOLE  No 


JOB  NAME  PROPOSE   "ILL.    RACE   CDNQgN'IUC 

location  Water  Street  Norm,    Camanage.   Ontario 


BORISC  DATt        1996.36.  :2 


BORING  METHOD         Continuous   Flight   Hollow  Stem  Auqera 


96   "    132A 

ft 

:     "_t— e.. 

.  ,4 

\    z.  <£.:.■ 

DESCRIPTION 


C>OU«D  ELEVATION         878.2 


SHEA»  ST»E>ICTHC, 


SLOWS'FOOT 


rLASTIC  Llyll 

•  ATI»  CONTEXT. 


^»Ol>.0».ri 

o»sf>*  .no^ 
«sd  niai 


FILL:      1.5   in.    of  asphaltic 
concrete  over  brown   fine  to 
coarse  sand  and  gravel, 
occasional  cobble,    dairr 


SAND:      Compact   to  dense  orowr. 
fine  to  medium  sand,    trace 
silt,   occasional   seams  of   sand 
and  gravel,   damp  to  saturated 


82Ç. 


SAND  AND  GRAVEX:  Very  dense 
brown  fine  to  radium  sand  and 
gravel,  numerous  silt  seams, 
occasional  cobbles,  saturated 


-SS_ 


an. 


aïs. 


312 


Borehole  terminated  at  41. S  ft. 


-^ 


^0! 


— 


After  sample  5, 
water   leve_  at 
13.5   ft.   with  1.0   f 
of  blowoacx   inside 
augers 


upon  compei tien  of 
drilling,   aoreflole 
caved  to  8.0   ft. 
witn  no  fr 


®M 


cccAtn.,     qi 


I  M  «EH    OF    THE    ASSOCIATION    OF    CONSULTING    ENGINEERS    OF    CanaD' 


LOG  OF  BOREHOLE  No 


JOB  SAME  PSPPOSIT   KT1-.    RAg    =TT.TCKINIH>C 

LOCATION  Wacar  Strpet  Nort.-..    Cartridge.    Ontario 


BORISC  DATE  . 


BORING  METHOD  "inr  : -urx;s    EllStU    Hello*    Star   Auocj-s 


SHE»»  STIENCTHC,, 


DtSOI'TIO^ 


OOCD  E.LIHTI0"- 


i-^ 


fttt  ■      2.0    in.   of  aspnaltic 
concrete  over  dar*  brown   fuie 
to  medium  sand  and  gravel,   damp 


&2L 


becoming  >«t  with  inclusions 
of  coal  and  brick,  strong  smell 
of  oil 


ULSL 


2éjl 


OHOkNIC  SILT:      Black  organic 
silt,    sand   ■— »■■    saturated 


SAND:      Compact  to  very  dense 
brovm  fine  to  medium  sand, 
occasional   silt  seams,    saturated 


224 


SANC  AMD  CHAVn.:     Very  dense 
brown  fine  to  coarse  sand  and 
gravel ,    saturated 


Borehole  urrunaeed  at  29.0  ft. 
jcor.  meeting  refusal  to  super 


After  sample  6 , 
water    ..eve»   at 


Veer   sampler  ira  of 
drilling,    Qorerole 
caved  to  13.3   ft. 
witr  no  free  water 


e 


— .-  4- 


EMItl    or   THE    ASSOCIATION    or    COV  5  CITING    engineers   or    C  A  N  »  0 


u 


10 
L0 
BO 

IIM5 

LOG  OF  BOREH 

OLE  No      IT7 

1 

i-atti-in            Water   Street  North.    Camoridqe,   Ontaric 

m       1986.06.0  3 

Ri\r  «FTwnn        Continuous  Flight  Hollow  stem  Augers 

■•■     -     :.  -£-. 

SOIL    «OHLl                                                                           SAMH.ES 

SHEA»  STUENCTMCg 

LIQUID  LIMIT ». 

FLASTICLIMCT ».     ! 

DFTTN 

DtSCHIFTION 

z             £ 

1 

c 

Ss 

DYNAMIC  CONE  PENETRATION      . 

stamdajld  FtNrnxATiON  test  • 

•  LOWS 'FOOT 
10           AO            AC           10 

•ATE»  CONTENT » 

.«C.vd»aTII 
OBSFRN  aTIOnS 
«SO  I  ' -  ■  ■> 

»ATE«  CONTFVT  - 

ClOUND  ELEVATION           880.2 

- 

FUI.:      Brown    fine   te  medium 
sand,    little  gravel,   damp 

875 

5 

7 

3 

17 

4 
4 

3 
8 

120/ 

50 

•  > 

!» 

: 

ss 

! 

1 

, 

ss 

0 

870 

l.ï 

becoming  dark  brown  and  blade 
fine  to  coarse  sand  and  gravel 
with  pieces  of  coal  and 
asphaltic  concrete 

3 

ss 

f 

A_ 

865 

4 

ss 

\y 

7i 

'  V            ' 
i  6 

* 

« 

IS 

0R3WJIC  SUT:      Loose  dark  grey 
organic  silt,    numerous  sand 
seams,    saturated 

860 

ft 

<;<; 

It 
[/ 
1, 

\S 

4>4   " 

n 

V 

'55»  < 

Water   sample  taxer 
following  sanoie  6 

) 

Upon  completion  of 
drilling,   borenole 
caved  to  12.0  ft. 
with  water   ieve^.  at 
..}   ft. 

? 

Sfi 

1».' 

becoming  organic  sand  with 
shells 

855 

n 

BS 

, 

A 

P 

"\ 

U..Q. 

SAND  ANC  GfttVTJ.:      Verv  dense 
brown  fine  tc  coarse  sand  and 
gravel ,   saturated 

Vo 

L- 

M 

*~ 

8S0 
845 

=i 

S 

9  in 

. 

/ 

-> 

10 

fïï 

* 

i     i 

JS,.£  , 

Borenole   terminated  at   35.0   ft. 
upon  meeting  refusal  to  auger 

M 

. 

!   i 

Ml 

11 

.1 

NOTES 

,ul  io.                                          ®  M  e  M  i  t  *    OF    THE    ASSOCIATION    OF    CONSULTING    ENGIN  CE  «S    OF    c*>.»o«                           C 

LOG  OF   BOREHOLE  No     M- 


iob  name         pg?F^TT  ■g;:,  P^^;  i-rwnrxTvnnç 

LOCATION  ~ater   Street  North.    Camondoe.    Jmacifi 

BORING  METHOC  .'aiti  nirji!»;    r'i*f    Hnl'.rw    q-trr   Ainer^ 


BORING  DATt  _i9fl6_;t_:- 


-  -    --^ 


bOII    »«0> 


DLSCR1PTION 


■.0  fitv«riON       879.  J 


ftti  ■      Dark  brown   fine   CO 
medium  sand   and  gravel, 
occasional  organic   inclusions, 
danç  to  wet 


OPGANIC  SILT:      Loose  dart  grey 
organic  silt  with  occasionai 
sand  seams,    saturated 


1?,9 


beaoming  organic  sand  with 
shclli 


SANC  AIC  QW/EZ.:  Very  dense 
brown  fine  to  coarse  sand  and 
gravel .  saturated 


Borehole  terminated  at  31.5  ft. 
upon  meeting  refusal  to  auger 


fter  sarcie  5 
ater  ieve.  at 


Upon  aomplet-ior  of 
drilling,  borehole 

icavec  to  5.C  ft. 

Jvitr.  re    free  water 


@   W  F  M  ■  E  •    OF    TH!    ASSOCIATION    Of    CONSULTING    ENGIN  EEIS    OF    c 


«■«*»■»  d 


LOG  OF  BOREHOLE  No     205 


JOB  NAME  PBOPCSET    "£.'—    SAŒ    SDNDOKINILIEB 

LOCATION  '«a  ter  Street  North,    CamSridqe,   Ontario 

BOR'NG  METHOD  . 


Continuous  riiqTtt   Hollo*  Star.  Augers 


MOKIM.DATt  1906.06.34 i  V.IM 


Z     "ell 


soil,  noni.1 


DESCKIFTIO1. 


;*ound  elevation     879.4 


TILL:      Dark  grey  and  black 
fine  to  medium  sand,    little 
gravel,    coa*.    oncx  pieces  and 
cinders,   ctoisx   to  «et 


ORGANIC  SILT:      Loose  dart  grey 

organic  silt,    saturated 


becoming  organic  sand  with 
■halls 


SAND  AND  GRAVE.:  Ver,-  dense 
brown  fine  to  coarse  sand  and 
gravel ,   saturated 


Borehole  terminated  at  27.5   ft 
upon  meeting  refusal  to  auger 


After   sample  ", 
water   level  at 


'Jpon  completion  cf 
drilling,   corencie 
open  to  20.0   ft. 
with  water  level  at 
13.5  ft. 


-c~n..    é 


®  M  F.  M  »  E  «    OF    THE    ASSOCIATION    OF    CONSULTING    ENCIKEEIS    OF    CanaT). 


__ J 


LOG  OF   BOREHOLE   No     2T. 


JOB  SAME  PRCPOSÊT    "J:.    SACc    JONCQgNHJg 

location  Water  Street   sonJ-..   Camaridoe,   Ontario 

boring  method  lont-unjpus   F.  icnt   Ho.  low   5 ta-  Auoers 


BORING  D*TF         :9R*    'h    -,i 


SOIL    «HO'ILI 

S.MFL 

LS 

SHE* 

STUE 

■■ 

HC 

LIQUID  LIMIT 

ELASTIC  LIMIT 

»«TE«  CCTtsT 

V 

DESCRIPTIF 

f 

i 

p 

*» 

I 

X 

DVN.MIC  COSt 
STakOaUDPENE 

»LO»S 

EvETmnos      . 
TKaTION  tlst  • 

»t 

■      .     . 'ION! 

- 

«lOUN-DEiiwiON        880. C 

<™  „ 

r"..'  ■      n' *r*  nurture  of   sand. 

875 

24 

10 

14 

4 

3 
3 

8 

101 

i 

j  % 

cinders,    anc  coal,   noise   to 

saturated 

'   1    K 

870 

2  J    SS 

X 

c 

• 

1      SS 

1 

1 

865 

4        SS 

i 

I 

54»  ( 

:r  il 

ORGANIC  SILT:      Loose  dart  grey 
organic  silt,    some  sand  seams, 
saturated 

1-' 
"  1 

i 

I 

SS 

1 

860 

JL. 

SS 

♦. 

1 

, 

19.  C 

becoming  organic  sand  with 
shells 

855 

- 

55 

66y 

[.After   sample   ". 

«■ter   .evel  at 
17.5    ft. 

ZE  £ 

^ 

SA'C  AND  GRAVEZ.:      very  dense 
brevn   fine  to  coarse  sand  and 
gravel .    saturated 

<  F   . 

850 

a 

SS 

Of 

1 

Borehole  terminated  at  29.5   ft. 
upon  meeting  refusal   to  auger 

L^JUI:    Completion   Cf 

drill  inc.   oorerole 

!  caved  to   1". ;    ft. 

witr.  Mater   ieve-   at 
10.2   ft. 

1    I 

• 

1 

,, 

NOUS 

c-«««    M 

f>u  »i                                          ®  M  F  "  •  €  •    °  ' 

THE     «MOC 

ATIO 

V    0 

'     COVSL'IT 

NO    EKCIICEiS    "1     C«n 

c 

LOG  OF  BOREHOLE  No   2G7 


PRCFCSIT  «Hi   RACE   OONDGHNIIMS 


ater  Street  .sort.'- .    Carcridoe.    otarie 


-.uDus   Flight   Hollo-   Stcr   -\LKrers 


SMFaH  ST»£x 


•  tin  COVTFiT. 


KLO»S  ►00' 


*—  '        Dark  grey  and  s  lac*   fine 
to  coarse   sand  wit.1",  coal   anc 
bricX,   ncist   to  saturated 


«t; 


7T 


1  ORGANIC  SILT:      uoose  dar*  grey 
]  organic  silt,   occasional   sand 
•  sars     saturated 


Decerning  organic  sand  witn 
shells 


SMC  AND  GRAVE.:     Very  denae 
brovn   fine  to  coarse  sand  and 
gravel .   saturated 


r=2 


SS     I    147 


Hi. 


Borehole  terminated  at    35.0  ft 


1 


56»  Î 


TTt 


53»  $Aiter  sanple  6, 
water  lew!  at 
16.5    ft. 


i  'Jpor  ccnpietion  cf 
drilling,   barenole 

I  cawed  te  2C.C   ft. 
wit!-,  water   level  at 


©  M  F  w  |  E  l    nt    THF.    ASSOCIATION    Of     COVSILTIVC    [>CiMEI<    OF    '  «  v  «  n 
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APPENDIX  D 


MISCELLANEOUS  FIELD  DATA 


SINGL! 


WELL  RESPONSE  TEST  -  DATA  AND  CALCULATIONS 
HVORSLEV  METHOD  (1951) 


JECT  NAME: 
JECT  NUMBER 
ENT: 
ERVISOR: 


MILL  RACE  ON  THE  GRAND 

2087 

C.N. A.  Holdings  Inc. 

Ken  VanderMeulen 


HOLE  DESIGNATION 
DATE  TESTED: 
TEST  TYPE: 


0W14-9C 
FEB.  27/90 
Fall ing 


.  ELEVATION: 
TIC  DEPTH  (H)  : 
G  VOLUME: 
PL.  (H-Ho ) : 


268.41  m  AMSL 

4.440  m 

1.046  L 

0.533  m 


WELL  RADIUS  ( r ) : 
BOREHOLE  RADIUS  (R) 
SCREEN  LENGTH  (L) : 
TIME  LAG  (To) : 


0.025  m 

0. 102  m 

1 .220  m 

61  sec 


RAULIC  CONDUCTIVITY   K=  ( r* r *  1 n ( L/R )  ) / ( 2*L *To )  : 


1 .OE-03   cm/sec 


TIME 

( ac  tua  1  time ) 

WATER 
DEPTH 

DISPL. 

;  h  -  h  ; 

'/.DISPL. 
(H-h) / 

days 

( HH :  MM  : SS ) 

TOTAL 

ART  TIME 

00:00:00 

(sec . ) 

(h) 

(H-Ho) 

00:00:07 

7 

4.250 

0.  190 

0.357 

00:00:  15 

15 

4.290 

0.150 

0.282 

00:00:25 

25 

4.330 

0.110 

0.206 

00:00:36 

36 

4.360 

0.080 

0.  150 

00:00: 44 

44 

4  .380 

0.060 

0.113 

00:00: 54 

54 

4  .400 

0.040 

0.075 

00:01 :04 

64 

4  .410 

0.030 

0.056 

00:01  :  16 

76 

4.420 

0.020 

0.038 

00:01 :30 

90 

4  .430 

0.010 

0.019 

00:01 :42 

102 

4  .  430 

0.010 

0.019 

00:03:30 

210 

4  .430 

0.010 

0.019 

Pf 
e  4- 


m 
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SINGLE  WELL  RESPONSE  TEST  -  DATA  AND  CALCULATIONS 
HVORSLEV  METHOD  (1951) 


IECT  NAME: 
(ECT  NUMBER 
[NT: 
[RVISOR: 


MILL  RACE  ON  THE  GRAND 

2087 

C.N.A.  Holdings  Inc . 

Lisa  Lava  1 1 ee 


HOLE  DESIGNATION 
DATE  TESTED: 
TEST  TYPE: 


0W15-90 
Feb.  27/90 

Fa  1 1 inc 


ELEVATION: 
IC  DEPTH  (H) 

VOLUME: 
L.   (H-Ho) : 


268.54  m  AMSL 
4.490  m 
1 .046  L 
0.533  m 


WELL  RADIUS  ( r ) : 
BOREHOLE  RADIUS  (R) 
SCREEN  LENGTH  (L) : 
TIME  LAG  (To)  : 


0.025  m 
0. 102  m 
1.220  m 
1055  secs 


ÎAULIC  CONDUCTIVITY   K=  ( r *r *  1 n ( L/R )  ) / ( 2*L*To ) 


6.0E-05   cm/sec 


TIME 

( actual  time ) 

WATER 

DISPL. 

"/.DISPL. 

days 

(HH:MM:SS) 

TOTAL 

DEPTH 

:  h  -  h  : 

(H-h)/ 

ART  TIME 

00:00:00 

(sec. ) 

(h) 

(H-Ho) 

00:00: 11 

11 

4.  150 

0.340 

0.638 

00:00:17 

17 

4.  160 

0.330 

0.619 

00:00:31 

31 

4.  165 

0.325 

0.610 

00:00:40 

40 

4.170 

0.320 

0.601 

00:00:55 

55 

4.180 

0.310 

0.582 

00:01:17 

77 

4.190 

0.300 

0.563 

00:01 :39 

99 

4.200 

0.290 

0.  544 

00:02:00 

120 

4  .210 

0.280 

0.526 

00:03:00 

180 

4.230 

0.260 

0.488 

00:04:00 

240 

4.250 

0.240 

0.451 

00:05:00 

300  • 

4.265 

0.225 

0.422 

00:06:00 

360 

4.280 

0.210 

0.394 

00:07:00 

420 

4.290 

0.200 

0.375 

00:08:00 

480 

4.305 

0.185 

0.347 

00:09:00 

540 

4.315 

0.175 

0.329 

00: 10:00 

600 

4.327 

0.  163 

0.306 

00:11:00 

660 

4.335 

0.155 

0.291 

00:12:00 

720 

4.345 

0.145 

0.272 

00:13:30 

810 

4.355 

0.135 

0.253 

00:15:00 

900 

4.368 

0.122 

0.229 

00:16:30 

990 

4.378 

0.112 

0.210 

00: 18:00 

1080 

4.383 

0.107 

0.201 

00:19:30 

1170 

4.393 

0.097 

0.182 

00:21:30 

1290 

4.400 

0.090 

0.169 

00:23:30 

1410 

4.410 

0.080 

0.150 

00:25:30 

1530 

4  .420 

0.070 

0.131 

00:27:30 

1650 

4.425 

0.065 

0.122 

00:29:30 

1770 

4.430 

0.060 

0.113 

00:31 :30 

1890 

4.437 

0.053 

0.099 

00:34:30 

2070 

4  .442 

0.048 

0.090 

00:36:30 

2190 

4.450 

0.040 

0.075 

00:39:00 

2340 

4.452 

0.038 

0.071 

00:41 :30 

2490 

4.455 

0.035 

0.066 

00:44:30 

2670 

4.460 

0.030 

0.056 

00:47:30 

2850 

4.465 

0.025 

0.047 

00:52:30 

3150 

4.475 

0.015 

0.028 

00:57:30 

3450 

4  .482 

0.008 

0.015 

01:02:30 

3750 

4  .482 

0.008 

0.015 

01 :07:30 

4050 

4.482 

0.008 

0.015 
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APPENDIX  E 


ANALYTICAL  REPORTS 


TEL     (514)536-6218   631-1838 
TELEX   05-822787  •  (LYNJON) 


date.    March  30,    1967 


CLIENT 
ORDER 


Attention:   Ms.   K.   Kaufman 


2087 
NL-2402 


Analysis  of  Soil  Samples  for  Naphthalene  and  Benzo(a)Pyrene 

Ms .  Kaufman , 

Two   (2)   soil  samples,   received  March  19,    1987,  were  analysed 
for  naphthalene  and  benzo(a)pyrene  indicator  PAH  compounds  by  solvent 
extraction  and  gas  chromatography  with  flame  ionization  detection. 
Results  and  detection  limits  are  shown  in  the  table  below. 

Table  -  Caucaitration  of  Tnrii enter  PAH  Ocfomds  in  Soil  Sfplew  (ug/g) 

Sample  Naphthalene  Benzo(a)   Pyrene 


BF  0016 
BF  0025 


2.38 
<0.05 


Chromatograms  will  be  kept  on  file. 
Sincerely, 


<0.5 
<0.05 


NCVALAB  LMHED 


B.E.  Crawl 


B.Sc 


Approved  by  J.D.  Fenwich,  Ph.D.,  P.  Chem. 
BEC/hl 


I    John  D.  ^er.wicK 

\      7  4-024      s 

%  a" 

V3EBtc„/' 


All  reports  are  the  confidential  property  ot  clients.  Publcatlon  ot  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  wntten  approval  Any  liability  attached  thereto  a  limited  to  the  tee  charged.  Unless  otherwise  srranged  samples  will  be 
discarded  90  days  after  receipt. 


TEL    (514)636-6218   631-1836 
TELEX   05-822787  .  (LYNJON) 


DATE    May  19,    1987 


CLIENT 
ORDER  ■■ 


2087 

NL-2535 


RE  Analysis  of  Soil  for  PAH 

Analysis  of  Leachate  for  PAH 


Ms.  Kaufman, 


Ten  (10)  soil  samples  were  received  April  28,  1987.  Two  (2)  of 
these  samples  were  analysed  for  polycyclic  aromatic  hydrocarbons  by  EPA 
method  625.  All  ten  (10)  soil  samples  were  leached,  according  to  the 
leaching  procedure  of  Environment  <^aebec,  and  the  resulting  leachate 
was  analysed  also  for  PAH  by  EPA  method  625. 

Results  and  detection  limits  are  shown  in  the  appended  tables. 

Chromatograms  will  be  kept  on  file.  Results  of  gc/ms  analyses  are 
not  corrected  for  recovery. 

Sincerely, 

KVKLAB  LIMITED 


B.E.  Qrowley 


Approved  by  J. D.  Fenwick,  Ph.D.,   P.Chem. 


BEC/hl 
end. 


All  reports  are  the  confidential  property  of  clients.  Publication  of  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  written  approval  Any  liability  attached  thereto  is  limited  to  the  tee  charged,  unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 


COMPOUND 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZ( A) ANTHRACENE 

CHRYSENE 

BENZO(B)FLUORANTHENE 

BENZOOOFLUORANTHENE 

BENZO(A)PYRENE 

BENZ0(6HI)PERYLENE 

DIBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDEN0(l,2f3-cd)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 


CONCENTRATION  OF  PAH  IN  SOIL  SAMPLES 

ug/g 

2087 

2087 

11 

HDL 

12 

HDL   Blink 

HDL 

2230 

30 

- 

3 

0.3 

160 

30 

89. 2 

3 

0.3 

1250 

30 

55.8 

3 

0.3 

400 

30 

11.3 

3 

0.3 

640 

30 

23.7 

3 

0.3 

420 

50 

TR 

5 

0.5 

S30 

50 

TR 

5 

0.5 

330 

150 

- 

15 

1.5 

- 

150 

- 

15 

1.5 

2400 

30 

112 

3 

0.3 

780 

30 

16.1 

3 

0.3 

220 

150 

- 

15 

1.5 

10300 

30 

180 

3 

0.3 

5250 

30 

188 

3 

0.3 

510 

30 

24.8 

3 

0.3 

HDL  =  METHOD  DETECTION  LIBIT 

Total  concentration  of  benzo(b)-  and  b«uo(k)fluoroanthene  is  shown 
in  the  row  for  benzo(b) fluor anthene. 


RECOVERY  OF  SURR06ATE  STANDARDS 
(Z) 


COBPOUW) 


2087 
II 


2087 
12 


08 -NAPHTHALENE 
D10-ANTHRACENE 

01O-FIUOR ANTHENE 
D12-PERYLENE 


Blank 

55. 6 

57.2 

60.8 

100 


CONCENTRATION  OF  PAH  IN  LEACHATE  SAMPLES 
U9/L 


2087 

2087 

2087 

2087 

2087 

2087 

2087 

COMPOUND 

11 

15 

HDL 

12 

HDL 

13 

14 

16 

17 

HDL 

ACENAPHTHENE 

47.7 

3.4 

1 

50.4 

0.2 

. 

27.1 

0.5 

0.3 

0.1 

ACENAPHTHYLENE 

283 

355 

1 

2.7 

0.2 

- 

0.4 

- 

- 

0.1 

ANTHRACENE 

6.2 

21 

1 

0.5 

0.2 

- 

1 

- 

- 

0.1 

BENZ(A)ANTHRACENE+CHRYSENE 

- 

- 

1 

- 

0.2 

- 

- 

- 

- 

0.1 

BENZO(B)FLUORANTHENE 

0.1 

BENZO(K)FLUORANTHENE 

- 

- 

2 

- 

0.2 

- 

- 

- 

- 

0.1 

8ENZ0(A)PYRENE 

- 

- 

2 

- 

0.2 

- 

- 

- 

- 

0.1 

BENZ0(6HI)PERYLENE 

- 

- 

5 

- 

0.4 

- 

- 

- 

- 

0.2 

D I BENZ (A, H) ANTHRACENE 

- 

- 

5 

- 

0.4 

- 

- 

- 

- 

0.2 

FLUORANTHENE 

3.5 

5.S 

1 

- 

0.2 

- 

0.2 

- 

- 

0.1 

FLUORENE 

82 

82 

1 

6.7 

0.2 

- 

5.1 

- 

0.2 

0.1 

INDEN0(l,2,3-cd)PYRENE 

- 

- 

5 

- 

0.4 

- 

- 

- 

- 

0.2 

NAPHTHALENE 

10550 

777 

1 

240 

0.2 

- 

0.3 

1.4 

1.6 

0.1 

PHENANTHRENE 

117 

160 

1 

6.6 

0.2 

- 

6 

- 

0.4 

0.1 

PYRENE 

5.7 

6.1 

1 

- 

0.2 

- 

0.5 

- 

- 

0.1 

HDL  =  METHOD  DETECTION  LIMIT 

Total  concentration  of  benio(b)-  and  benzo(k)fluoro4nthene  is  shown 

in  the  row  for  ben2o(k)fluoranthene. 


COHPOUND 

D8-NAPHTHAIEXE 

D10- ANTHRACENE 

D10-FLUORANTKENE 

D12-PERYLENE 


RECOVERY  OF  SURROSATE  STANDARDS 

(I) 

2087   2087 

2087 

2087 

2087 

2087 

2087 

tl     15 

12 

13 

14 

16 

17 

94.4   63.5 

52.2 

62.2 

50.6 

63.5 

56.7 

81.4     63 

87.4 

76.7 

85.7 

77.9 

83.2 

74.1   63.6 

90.9 

75.6 

85 

78.8 

82.9 

100    100 

83.5 

46.6 

82.4 

44.9 

81.3 

CONCENTRATION  OF  PAH  IN  LEACHATE  SAMPLES 
ug/L 


2087   2087   2087  Leach.   Lab 

COMPOUND  18     19    110   Blank   Blank  HDL 

ACEJJAPHTHENE  0.1 

ACENAPHTHYLENE  0.1 

ANTHRACENE  0.1 

BENZ(A)ANTHRACENE  ♦  CHRYSENE  0.1 

BENZ0(8)FLU0RANTHENE 

BENZO(K)FLUORANTHENE  0.1 

8ENZ0(A)PYRENE  0.1 

BENZ0(6HI)PERYLENE  0.2 

DIB£NZ(AtH)ANTHRACE*E  -----  0.2 

FLUORANTHENE  0.1 

FLUORENE  -     -     -     -     -  0.1 

INDEN0(l,2,3-cd)PYRENE  0.2 

NAPHTHALENE  0.1 

PHENANTHRENE  -    0.2     -     -     -  0.1 

PYRENE  0.1 

HDL  «  METHOD  DETECTION  LIBIT 

Total  concentration  of  benzo(b)-  and  benzo(k)fluoroanthene  is  shown 
in  the  rov  for  ben2o(k)fluoranthene. 


COMPOUND 

D8HMPHTHALENE 
D10-ANTHRACENE 
D10-FLUORANTHENE 
D12-PERYLEME 


RECOVERY  OF  SURROGATE  STANDARDS 

(I) 

2087 

2087   2087 

Leach. 

Lab 

18 

19    110 

81aak 

Blank 

47.6 

67   87.9 

72.1 

68.6 

71.2 

74.5   87.4 

75.7 

86.8 

80.4 

82   90.4 

93.2 

87.1 

87.3 

45.5   59.1 

44.5 

92.9 

ME  > 

CA 

CHAIN  OF  CUSTODY 
RECORD 

PROJECT  Ml. 

PROJECT   NA 

CE  l  o*j>o/i>u/j,v./i 

SAMPLER*     SIGNATURF           T&-\t>f         PJ  <M  S 

SAMPLE 
TYPE 

S 

REMARKS 

SEO. 
NS. 

SAMPLE 
Nft. 

DATE 

TIME 

SAMPLE    LOCATION 

■»   i 

A ,7./    /* 

>~ 

Sal 

/ 

-TtTAL.  V  l£.fiCH     hi 

1    Z 

'     / 

\ 

» 

1  IS] Ai        c     CkA'P        '  r 

«/  3> 

- 

I 

! 

L  tA(tt  And'' 

JJJ 

i 
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a  -, 

i 

\ 

tt  fc> 
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/ 

f  "5 

1 

/ 

d  ? 

I 

1 

/ 

*  -? 

i 

/ 

•j*  ,o 

V 

1 

+ 

\                       t 

h 

TOTAL   NS     3F  CONTAINERS  

to 

"r  itmi 


RELINOUISHE0r"BY 


e^ 


DATE /TIME 

■■■■<i  '  ■ 


RECEIVED  BY  ■ 

(D- 


RELINQUISHED    BY 


1  i/wJ*':!  #+>. 


DATE  /  TIME 


:BZ'&/y,-;,k  Mi. 


& 


RELINQUISHED     BY< 


DATE/TIME 
I 


RECEIVED  BY. 

0- 


RELINQUISHED   BY> 


DATE/TIME 
L_ 


RECEIVED   BY> 


METHOD   Of  SHIPMENT: 


SHIPPED    BY' 


RECEIVED  FOR  LABORATORY    BY' 


ISICM) 


DATE /TIME 


CONDITION   OF   SEAL    UPON    RECEIPT' 
GENERAL   CONDITION   OF   COOLER' 


COOLER    OPENED    B%i 


DATE/TIME 

7/  'J    , 


WHITE  -  RECEIVING   LABORATORY  COPY 

YELLOW  -  SHIPPER'S    COPY 

PINK  -  CRA   LABORATORY  COPY 

GOLDEN  ROD    -  CRA  OFFICE    COPY 


002G46 


date    May  19,    1987 

CLIENT 

ORDER  *  2087 

report»         NL-2526 


RE    Analysis  of  Water  for   PAH  and  Volatile  Priority  Pollutants 


Ms.   Kaufman, 

One  (1)  sample  of  water,  received  May  1,  1987,  was  analysed  for 
volatile  priority  pollutants  by  EPA  method  624.  One  (1)  sample  of 
water,  also  received  May  1,  1987,  was  analysed  for  polycyciic  aromatic 
hydrocarbons  by  EPA  method  625. 

Results  and  detection  limits  are  shown  in  the  appended  tables. 

Chromatograms  will  be  kept  on  file.  Results  of  gc/ms  are  not 
corrected  for  recovery. 

Sincerely, 

NOVALAB  LIMITED 


B.E.  Crowley 


Approved  by  J.D.  Fenwick,  Ph.D.,  P.Chem. 


BEC/hl 


f         *'         \ 


All  reports  are  the  confidential  property  ot  clients.  Publication  of  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  wntten  approval  Any  liability  attached  thereto  is  limited  to  the  fee  charged.  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 


CONCENTRATION  OF  VOLATILE  PRIORITY  POLLUTANTS  IN  WATER 
ug/L 


W-042987 

COMPOUND  PH-OOl  HDL 

BENZENE  8940  1000 

BROHODICHLOROHETHANE  -  100 

BROHOFORH  '  500 

BROHOHETHANE  "  100 

CARBON  TETRACHLORIDE  -  500 

CHLOROBENZENE  -  100 

CHUKÛETHANE  "  100 

2-CHLOROETHYL  VINYL  ETHER  -  5000 

CHLOROFORM  "  100 

CHLOROHETHANE  "  100 

DI8R0H0CHL0R0HETHANE  -  100 

1,2-DICHLOROBENZENE  -  150 
1,3-DICHLOROBENZENE 

1 f  4-DICHL0R0BENZEHE  "  150 

1,1-DICHLOROETHYLENE  -  100 

1,1-DICHLOROETHANE  -  100 

1,2-DICHLOWETHANE  -  100 

TRANS-1 , 2-DICHL0R0ETHYLEME  -  100 

DICHLOWHETHANE  -  5000 

1,2-DICHLOROPWPANE  -  100 

CIS-l,3-DIOfl.0WPR0PEHE  -  230 

TltANS-l,3-DICHL0R0PR0PENE  -  100 

ETHYLBEMZEKE  5000  50 

A-METHYLSTYRENE  130  50 

HESITYLENE  740  50 

1,1,2,2-TETRACHLOROETHANE  -  1000 

TETRACHLOROETHYLEME  -  100 

TOLUENE  4190  500 

1,1,1-TRICHUKOETHANE  -  100 

1,1,2-TRICHLORQETHAME  -  250 

TRICHLOROETHYLENE  -  100 

TRICHLOROFLUORONETHANE  -  500 

H+P-IYIEME  1410  50 

Q-IYLENE  780  50 

VIMYL  CHLORIDE  -  250 

OTHER  AROMATIC  COMPOUNDS  -  50 

HDL  *  METHOD  DETECTION  LIMITS 

OTHER  AROHATIC  COMPOUNDS  =  Total  concentration  of  tri-  and  tetraiethylbenzenes 
using  the  response  factor  of  atsitylene. 

Total  concentration  of  1,3-  and  1,4-dichlorobenzene  is  shwn  in  the 
row  for  1,4-dichlorobenzene. 


CONCENTRATION  OF  PAH  IN  WATER  SAMPLES 
ug/L 


H-042987  Lab 

COMPOUND  PH-OOl   Blink  HDL 

ACENAPHTHENE  U2  -  10 

ACENAPHTHYLENE  19-3  "  10 

ANTHRACENE  126  -  10 

BENZ( A) ANTHRACENE  33.7  -  10 

CHRYSENE  52-5  "  10 
BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE  41  -  20 

BENZO(A)PYRENE  54.6  -  20 

BENZO(SHI)PERYLENE  TR  -  50 

DIBENZ<A,H)ANTHRACENE  "  50 

FLUORANTHENE  239  -  10 

FLUORENE  303  -  10 

INDEN0(l,2,3-cd)PYRENE  TR  -  50 

NAPHTHALENE  8788  -  10 

PHENANTHRENE  805  -  10 

PYRENE  2"  -  10 


HDL  -   HETHOD  DETECTION  LIMIT 

Total  concentration  of  benzo(b)-  and  bemo(k)fluoroanthene  is  shown 
in  the  rov  for  ben:o(k)fluoranthene. 


RECOVERY  OF  SURROGATE  STANDARDS 
(I) 


U-042987   Lab 

COMPOUND  PH-001  Blank 

D8 -NAPHTHALENE  62.8 

D10-ANTHKACENE  68.8 

D10-FLU0KANTHENE  '8.3 

D12-PERYLEHE  51.4 


CHAIN  OF  CUSTODY 
RECORD       .1 

PROJECT  Nft- 

PROJECT    NAME  • 

N\\^l  QAdE  Com. 

"  SAMPl  FR*     SIGNATIIBF        VlA^      rA/"^ ■ 

1  s*\\ 

SAMPLE 
TYPE 

r 
is 

u 

REMARKS 

SEQ. 
Nfi. 

SAMPLE 
Nft. 

DATE 

TIME 

SAMPLE    LOCATION 

ool 

ApriUl 

i*^c\*r 

2. 

PA*    ucr. 

■          ' 

i  roi 

ft/"  0 

t 

4 

>-. — , 

TOTAL   N».   OF  CONTAINERS  

2- 

^H=TT 


RELINQUISHED     BY  y 

CD- 


/'»?' 


DATE /TIME 


RECE,VED5^Joi>2^i^Li!- 


d> 


CD 


£^l£ 


*^lt-v<l 


DATE /TIME 


RECEIVED  BV^/J   / / 


& 


RELINQUISHED     BY  • 
L^ 


DATE/ TIME 


RECEIVED  BY> 


RELINQUISHED    BY> 


DATE/TIMC 
I 


RECEIVED    BYi 

CD- 


METHOD   Of   SHIPMENT: 


SHIPPED    BY: 


RECEIVED  FOR   LABORATORY    BY' 


^ 


DATE/ TIME 


CONDITION   OF    SEAL    UPON    RECEIPT' 
GENERAL    CONDITION    OF    COOLER' 


COOLER    OPENED    BYi 


(SI6H) 


DATE/TIME 


Xi.ig 


WHITE  -  RECEIVING   LABORATORY  COPY 

YELLOW  -  SHIPPER'S    COPY 

PINK  -  CRA    LABORATORY   COPY 

GOLDEN  ROD  -   CRA  OFFICE    COPY 


00^  .7 


TEL    (5l4i  636-6218    631-1838 
FAX  !5l4i  631-9814 


Jan.  27,  1989 


CLIENT 
ORDER 


Attention:  Ms.  D.  Hayes 


2087 
NL-4496 


re  Analysis  of  Water  and  Sediment  for  PAH  -  Project  2087 


Ms.  Hayes, 

Two  (2)  water  samples  and  three  (3)  sediment  samples,  received 
December  19,  1988,  were  analysed  for  polycyclic  aromatic  hydrocarbons  by 
gc/ms  equipped  with  a  mass  selective  detector  operated  in  the  single  ion 
monitoring  mode  (EPA  method  625). 

The  water  samples,  identified  as  2087  W-l  and  2087  W-2,  were 
extracted  on  December  21,  1988  and  analysed  by  gc/ms  on  December  24,  1988. 
The  sediment  samples,  identified  as  2087  S-l,  2087  S-2,  and  2087  S-3,  were 
extracted  on  December  23,  1988  and  analysed  by  gc/ms  on  January  7,  1989. 

The  water  samples  contained  only  a  very  small  amount  of  fine 
sediment,  and  this  was  allowed  to  settle  out  completely  before  the  water 
for  analysis  was  taken.  The  sediment  samples  were  allowed  to  settle  for 
four  (4)  days  before  the  water  portion  was  removed  and  the  resulting 
sediment  analysed  (as  discussed  with  Mr.  Brian  Crowley).  The  removed 
water  was  retained.  One  sample  was  also  analysed  in  duplicate.  Results 
and  detection  limits  are  shown  in  the  attached  Tables. 

Chromatograms  will  be  kept  on  file.  Results  are  not  corrected  for 
recovery. 

Sincerely, 

ROVALAB  LIMITED 

jy.  .■->•  ■ 

L.W.  Tang,  B.Sc.  for  J.D.  Fenwick,  Ph.D.,  P.Chem. 

LWT/hl 
encl . 


All  reports  are  the  confidential  property  ot  clients.  Publication  of  statements,  conclusions  or  extracts  regarding  our  reoorts  is  not  permitted 
without  our  written  approval  Any  liability  attached  thereto  is  limited  to  the  tee  charged  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt 


corcektratioii  or  poltctclic  aîohatic  htdeocarbons  m  soil 

Hg/i 


208/ 


DUPL. 
208?    208?    208? 


:onpoohe 

S-l 

S-2 

S-l 

S-3        BUM                1 

DL 

ACEHAPHTHFJE 

0.02 

0.02             -              0 

02 

ACEIIAPBTHÎLEHE 

- 

- 

0 

02 

ANT8RACEJE 

0.03 

0.03 

0.06 

0.1             -              0 

02 

BE*Z(A)AllTHRACt!IE 

0.3 

0.1 

0.3 

0.2             -              0 

02 

BEÏZOIBIFLUORANTHHEI 

BUI20  (  K  )  FLUORANTHENE 1 

1.0 

0.4 

0.9 

1.1             -              0 

02 

BHZOIA1PIRM 

0.5 

0.1 

0.4 

0.?             -              0 

02 

BEM20(GHI)PERILEHE 

0.2 

0.1 

0.3 

0.4             -              0 

04 

CBRÎSEilE 

0.6 

0.1 

0.5 

0.5             -              0 

02 

DIBMZIA.HIAHTHRACHE 

0.0? 

TR 

0.1 
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04 
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0.6 
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- 
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02 

INDUO  (1.2.3  -CD  IPÎREJtE 

0.2 

0.08 

0.2 

0.3             -              0 

04 

NAPRTHALESE 

- 

0 

02 

PBEKAHTHREHE 

0.3 

0.2 

0.2 

0.5             -              0 

02 

PYRENE 

0.6 

0.* 

0.6 

0.8            -              0 

02 

HDL  =  METHOD  DETECTION  LIMIT 


TR  •  TRACE 


Total  concentration  of  benzo(b)-  and  ben:o(k)fluoranthene  is  shown 
in  the  rou  for  ben:oU)fluoranthene. 
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RECOVER!  OF  SURROGATE  STANDARDS 

(I) 

DUPL. 

208? 

208? 

208? 

208? 

S-l 

S-2 

S-l 

S-3 

BUM 

36.5 

31.2 

33.8 

34.9 

30.1 

64.6 
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70.5 

51.5 

n 

?5.8 

77.4 

78.4 

74.3 

96.6 

9?.  2 

99.9 

9?. 4 

99.2 

D8-NAPITHALUE 
DIO-AITE&ACDE 

Lio-FLuoRAirani 

DI2-PERILWE 


'  CONCUTRATION  OF  POLTCTCLIC  AROMATIC  BTDROCARBONS  IN  HATER 
ug/L 

208/  208? 

COMPOUND  Ï-1  Ï-2         BLANK  HDL 

ACENAPBTBRNE 

ACENAPHTHILENE 

ANTHRACENE 

BEMZ(A)ANTHRACEME 

BENZ0(8)FLU0RASTBENE! 

BEM20(K)PLU0RAHTHEIIE1  0.0b 

BENZOIAlPTRENE 

BENZOIGHIIPERTLENE 

CHRISENE 

D1BENZ(A,H)ANTHRACENE 

FLOORANTEENE  0.06 

FLUORENE 

IIOBO(1,2,3-CD)HHB! 

NAPBTBALENE 

PHtNANTaitNE 

PTRENE 

HDL  =  NETROD  DETECTION  LIMIT 

Total  concentration  of  benzo(b)-  and  benzoUlfluorantnene  is  shown 
in  the  ro*  for  benzoUlfluorantnene. 
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l-l 
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BLANK 

D8-NAPHTHALUE 

5* 

41.6 

32.* 

D10-AMTHRACEME 

iS.  * 

17.4 

14.3 

DI0-FL0ORAITHENÏ 

67.Î 

70.1 

64.! 

D12-PERTLDIE 

80.  * 

81.5 

83.5 
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TEST  COOES  and  NAMES  used  on  this  report 


HEXCRS 

Hexavaient  Chi 

•oui u* 

50;  Zf 

Zinc 

5  C  Z  CD 

liar... i 

504  :c 

Cobalt 

J/jt  -■: 

Copoe' 

SC"  PB 

Lead 

50?  CR 

Chroiiui 

50°  NI 

Nicke. 

31C  BE 

oerviliu» 

511  1C 

flcivDaenu» 

513  V 

Vanadiui 

Sib  BA 

Bariui 

520  HG 

Mercury 

S21  AS 

Arsenic 

522  SE 

Seleniui 

S23  AG 

Silver 

525  SB 

Antnony 
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Test 


:3nes::gi-?;vert  &  Associates 

651  Celt.  Drive 

»iater;3C,  Ontario 

N2V  1C2 

Attn;  Granan  Chevreau 

nor*  l."1:  P-c  ject  Z0S7  Mill  race 

:  0  «  : 


Units 


Date  fteceivec 

02/12/50 

Date  3eccrte3 

::  0S/9C 

Work  Qroer 

90-02-10 

Category 

Hexavalent  Chronui 

ug/g 

Zinc 

Caduui 

Cobalt 

Copper 

Lead 

Chronui 

Nickel 

Beryiliui 

Nolybdenui 

vanadiui 

Bariui 

Hercury 

Arsenic 

Seleniui 

Silver 

Antiiony 


-5'  ; 
jg.g 

•jg/5 
ug/g 

ug/g 
ug/g 
jg/g 
ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
ug/g 
ug/g 
ug/g 


W.  '<-< 

T/    '  ! 

-20B7-RHV-001 

S-2087-KHV-005 

0.179 

0.28 

56 

89/92 

0.10 

0.30/0.40 

2.5 

2.5/2.5 

13.5 

14.5/12.5 

5.0 

18.0/20.0 

17 

23/24 

9 

12  /  13 

<1 

<l/<2 

4 

4  /  < 

14 

24/27 

17 

38/42 

<0.02 

<0.02 

<0.5 

3.0/3 

<0.5 

<0.5/<l 

<0.5 

<0.5/<l 

<1 

<l/<2 
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TEST  CODE  HEXCRS  NAflE  n»«avatent  Chronui 
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K.O.  190.02.108 

OA/QC  REPORT 

EXTRACTED 

ANALYSED 

ANALYTICAL 

PARAMETER 

DATE 

DATE 

BLANK 

OA/QC 

Cadiiui  February  14,  1990     February  20,  1990   (0.0001  ig/L     BCS5-1 


True  Value:  0.25 
Analyzed  value:  0.2* 


Cobalt 


Not  Applicable       February  26,  1990    <0.001  ig/L     BCSS-: 


True  Value:  11.4 
Analyzed  Value:  10.4 


Copper 


Not  Applicable      February  20,  1990 


MP  386 


True  value:  100 
Analyzed  Value:  107 


Lead 


Not  Applicable      February  21,  1990   <0 .001  ig/L     KP386 


True  Value:  22.7 
Analyzed  value:  21.2 


Chronui 


Not  Applicable      February  28,  1990   <0.01  ig/L     IP386 


True  Value:  123 
Analyzed  Value:  58.5 


Mercury  February  19,  1990     February  20,  1990   <0.05  ug/L      MP386 


True  value:  0.12 
Analyzed  Value:  0.10 


Arsenic  February  21,  1990    February  21,  1990   <1  ug/L       BCSS-1 


True  Value:  11.1 
Analyzed  value:  9.5 


Seleniui 


February  21,  1990    February  21,  1990   <1  ug/L        BCSS-1 


True  Value:  0.43 
Analyzed  Value:  <0.5 


Antiiony  February  20,  1990    February  20,  1990   <2  ug/L       BCSS-1 


True  Value:  0.59 
Analyzed  Value:   . 
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K.O.  190.02.108 
PARAMETER 

EXTRACTED 
DATE 

Zinc 

Not  Applicable 

QA/QC  REPORT  (CONTINUED) 


ANALYSED 
DATE 


ANALYTICAL 

BLANK.  QA/QC 


February  19,  1990   0.02  ig/L       BCSS-1 


Nickel 


Berylliui 


Holybdenui 


Vanadiui 


Bariui 


True  Value:  119 
Analyzes  value:  115 


Not  Applicable      February  19,  1990   <0.01  tg/l      BCSS-1 


True  Value:  55.3 
Analyzed  Value:  54.1 


Not  Applicable      February  21,  1990   <0.01  ig/L      BCSS-1 


True  Value:  1.3 
Analyzed  Value:  1.6 


Not  Applicable      February  21,  1990   <0.01  ig/L      BCSS-1 


True  Value:  - 
Analyzed  Value:  5.4 


Not  Applicable      February  21,  1990   <0.01  §g/l      BCSS-1 


True  Value:  93.4 
Analyzed  value:  49.8 


Not  Applicable      February  21,  1990   <0.01  ig/L      BCSS-1 


True  Value:  - 
Analyzed  value:  56.6 


silver  Not  Applicable      February  21,  1990   <0.01  ig/L     Municipal  Sludge 


True  value:  80.6 
Analyzed  value:  70.0 
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N.O.  190.02.108 


METHODS 


Cadnui 

Graphite  Furnace 

Cobalt 

Graphite  Furnace 

Copper 

Graphite  Furnace 

Lead 

Graphite  Furnace 

Chroiiui 

OCP 

Mercury 

Cold  Vapour  -  Flaieless  Atone  Absorption  (HOE  1983 

Arsenic 

Hydride  Generation 

Seleniui 

Hydride  Generation 

Antnony 

Graphite  Furnace 

Zinc 

DCP 

Nickel 

DCP 

Berylliue 

OCP 

Rolybdenue 

OCP 

Vanadiui 

OCP 

Bariui 

DCP 

Silver 

Graphite  Furnace 

Note:  Beckun  Instruments  Inc. 

Direct  Current  Plasia  (DCP)  Optional  Eiission  Spoectroietric  Method  for  Trace  Elemental 
Analysis  of  Mater  and  Hastes.  Method  AES  0029,  1984 


MAR  1  h  ]9àû 


TEL    (514)  636-6218.  631-1838 
FAX  (514)  631-9814 


CLIENT 
ORDER ■ 


Attention:  Mr.  G.  Chevreau 


March  7,  1990 

2087 
NL-6713 


RE  Analysis  of  Soil  Samples  -  Project  Millrace 

Sir, 

Two  (2)  soil  samples,  received  February  13,  1990,  were  extracted 
February  27,  1990  and  analysed  for  polycyclic  aromatic  hydrocarbons  by  gas 
chromatography  with  flame  ionization  detection.  Results  are  shown  in  the 
attached  Table. 

Chromatograms  will  be  kept  on  file. 

Regards, 

NOVALAB  LIMITED 

E.E.  Keirstead,  B.Sc,  Dipl. 


Approved  by  J.D.  Fenwick,  Ph.D. ,P.Chem. 

EEK/hl 
encl. 
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All  reports  are  the  confidential  property  of  clients  Publication  ot  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  wntten  approval  Any  liability  attached  thereto  is  limited  to  the  tee  charged  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 
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c  0.2b 
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.2 
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<  =  LESS  THAI 


Total  concentration  of  benzo(b)-  and  benzodlflnoranthene  is  snovn 
in  the  rm  for  benzolUflooruthene. 


Total  concentration  of  indeno(l,2,3-cd)pyrene  and  dibens(a,h)anthracene  is  snow 
in  the  ros  for  dibenz(a,h)anthracene. 
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ORDER 


RE;  Analysis  of  Water  Samples  -  Project  Mill  Race 


Sir, 

Four  (4)  water  samples  were  received  on  February  26,  1990.  Two 
(2)  water  samples  were  extracted  on  February  28,  1990  and  analysed  for 
polycyclic  aromatic  hydrocarbons  by  gas  chromatography  with  flame 
ionization  detection  and  the  other  two  (2)  samples  were  extracted  on 
February  26,  1990  and  analysed  for  volatile  priority  pollutants  by  gc/ms. 
Results  and  detection  limits  are  shown  in  the  attached  Tables. 


All  data  will  remain  on  file. 
Sincerely, 
NOVALAB  LIMITED 


B.E.  Crowley,  B.Sc. 


^^s^e 


Approved  by  J.D.  Fenwick,  Ph.D. ,P.Chem. 

BEC/hl 
encl. 


John  D.  Fenwick  | 
74-024 


All  reports  are  the  confidential  property  ot  clients  Publication  ot  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  wntten  approval  Any  liability  attached  thereto  is  limited  to  the  fee  charged  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 
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TEL-   (514)636-6218,  631-1838 
FAX.  (514)  631-9814 


date:      May   31,    1990 


Attention:    Mr.    G.    Chevreau 


CLIENT 
ORDER  *: 


REPORT  ■■ 


2087 

NL-7287 


Analysis  of  Water  Samples  -  Project  :  2087 

Sir, 

Two  (2)  water  samples,  received  May  4,  1990,  were  extracted 
May  10,1990  and  analysed  for  polycyclic  aromatic  hydrocarbons  by  gas 
chromatography  with  flame  ionization  detection  (EPA  610).  Results  are 
shown  in  the  attached  Table. 

Chromatograms  will  be  kept  on  file. 

Regards, 

NOVALAB  LIMITED 


B.B.Crowley,  *.Sc. 


'^ÇI^ 


Approved  by  J.D.  Fenwick,  Ph.D. .P.Chem. 

BEC/er 
encl. 


All  reports  are  the  confidential  property  ot  clients.  Publication  of  statements,  conclusions  or  extracts  regarding  our  reports  is  not  permitted 
without  our  written  approval.  Any  liability  attached  thereto  is  limited  to  the  tee  charged.  Unless  otherwise  arranged  samples  will  be 
discarded  90  days  after  receipt. 
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